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INTRODUCTION. 

It  has  been  already  demonstrated  with  more 
than  sufficient  clearness  in  former  publications, 
by  the  author  of  the  following  pages,  that 
every  organ  of  the  body  is  galvanized  into  its 
vital  activity,  through  the  instrumentality  of  the 
atmospheric  oxygen,  acting  upon  the  blood  in  the 
lungs.  Hitherto  it  had  been  assumed  by  some 
writers,  that  the  various  vital  combinations  were 
attributable  to  an  invisible  fluid,  resident  in  the 
nervous  system  ;  by  ot/iers  it  was  contended  that 
they  depended  upon  a  vague  "something,"  to 
which  they  gave  the  name  of  the  function  of 
"  nutrition,"  which  was  supposed  to  be  influenced 
by  a  "  principle  "  of  vitality,  resident  in  the  various 
cytohlasts,  which  occupy  difierent  stations  or 
localities  in  the  body. 

The  word  "  nutrition "  was  used  as  a  kind  of 
diminutive,  implying  a  resemblance  to  that  pro- 
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cess  whereby  infants  are  suckled;  and  it  was 
supposed  that  the  cytoblasts  were  bribed  to  do 
their  work,  by  each  sort  of  nucleated  cell  having 
its  peculiar  tastes  gratified.  This  theory  may  be 
called  the  doctrine  of  "  choice,"  or  "  secondary 
assimilation." 

Each  of  these  hypotheses  has  given  way  to, 
or  been  entertained  in  conjunction  with,  one 
another,  or  with  others  still  more  impossible  and 
contradictory. 

There  has,  however,  prevailed  among  them 
one,  and  only  one,  consistency — viz.,  that  they 
have,  one  and  all,  concurred  in  ignoring  the 
function  of  "  breathing,"  as  possessing  any  phy- 
siological significance  or  importance  whatever. 

Physiological  writers  did  not  indeed  deny  that 
the  organs  by  which  respiration  was  performed 
might  occasionally  be  useful  appendages  to 
vocalists  and  professional  lecturers,  who  might 
have  the  opportunity  of  turning  them  to  pecu- 
niary profit ;  and  they  were  even  willing  to  admit 
that  they  might  sometimes  be  employed  advan- 
tageously in  "  aerating  "  some  of  the  fluids  of  the 
body,  after  the  fashion  of  the  makers  of  soda-water: 
but  they  never  took  the  trouble  to  investigate 
what  particular  purpose  the  aerating  of  the  fluids 
was  calculated  to  accomplish,  nor  whether  it  had 
any  purpose,  further  than  that  of  bottling  up  a 
certain  amount  of  oxygen,  for  some  future  use  in 
some  undefined  part  of  the  body.    When  and 


INTRODUCTION. 


3 


where  it  was  destined  to  be  employed  was  con- 
sidered as  constituting  a  question  wholly  distinct 
and  apart  from  that  relating  to  the  function  of 
breathing. 

Practical  writers  were  disposed  to  consider  the 
lungs  as  capricious  organs,  incessantly  prone  to 
give  trouble,  by  an  over-zealous  discharge  of  their 
function  of  "nutrition,"  and  thereby  running, 
and  sometimes  galloping,  into  a  "  consumption." 
And  so  far  from  viewing  the  lungs  as  consti- 
tuting any  essential  part  of  the  body,  without 
the  aid  of  which  no  single  function  could  be  dis- 
charged, the  majority  would  doubtless  have  voted 
them  to  be  a  very  inconvenient  appendix,  which 
it  would  be  a  great  triumph  of  "  surgery  "  to 
get  rid  of  altogether,  provided  persons  could 
afterwards  do  their  talking  by  the  aid  of  some 
mechanical  substitute. 

These  views  respecting  the  merely  local  nature 
of  the  respiratory  operations  have  been  abeady 
controverted  by  the  author,  and  the  true  pur- 
poses of  the  lungs  and  the  manner  in  which  they 
discharge  their  functions  have  been  dilated  upon 
in  former  publications  at  sufficient  length;  and  it 
has  been  thereby  abundantly  proved,  and  (it  is 
believed)  the  facts  are  now  universally  acknow- 
ledged by  the  tacit,  though  somewhat  ungene- 
rous, acquiescence  of  physiologists,  viz.,  that  the 
respiratory  changes  constitute  the  exciting  cause 
of  all  the  vital  operations  throughout  the  body, 
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and  establish  the  link  of  connexion  which  binds 
together  all  the  functions  of  animal  existence. 

Eepudiating,  then,  the  idea  that  the  function 
of  respiration  is  a  process  belonging  exclusively 
to  the  lungs,  or  that  it  can  be  fully  understood  by 
merely  studying  the  shape  and  structure  of  those 
organs,  it  follows  that  the  investigation  of  all  the 
points  comprised  in  that  process  would  involve 
neither  more  nor  less  than  an  inquiry  into  the 
modus  operandi  of  physiological  operations  of  every 
sort  and  kind. 

It  is  obvious,  however,  that  the  points  con- 
tained in  the  few  following  pages  do  not  embrace 
so  wide  a  scope.  The  object  is  simply  to  con- 
dense, into  as  small  a  compass  as  possible,  those 
observations  respecting  the  actual  anatomical 
structure  of  the  lungs  (as  far  as  that  relates  to 
their  physiological  performances),  wherein  a  series 
of  observations,  extended  over  a  period  of  many 
years,  enables  the  author  confidently  to  declare 
that  the  accounts  which  have  hitherto  prevailed 
are  inaccurate,  and  to  bring  forward  fresh  ana- 
tomical facts,  which  his  own  researches  have 
enabled  him  to  verify. 

With  the  view  of  circumscribing  what  he 
has  himself  to  communicate  into  the  smallest 
possible  bulk,  he  has  omitted  all  the  known  and 
undisputed  facts  that  have  been  advanced  by 
others. 

In  following  out  these  intentions,  he  has  been 
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obliged  to  assume  that  his  readers  have  a  compe- 
tent knowledge  of  those  anatomical  outlines 
concerning  which  there  is  no  dispute,  and  which 
are  to  be  found  in  all  elementary  anatomical 
treatises. 

The  object  of  the  present  work  must  not  be 
looked  upon  as  an  attempt  to  comprise  a  detailed 
account  of  all  matters  directly  and  indirectly 
connected  with  the  function  of  breathing,  nor  as 
pretending  to  supersede  many  valuable  essays 
which  have  been  already  written  on  the  subject, 
particularly  such  as  relate  to  the  shape,  the  posi- 
tion, and  the  relations  (as  to  the  locality  of  other 
organs),  which  belong  to  the  lungs,  nor  as  having 
a  tendency  to  undervalue  such  publications  as 
describe  in  full  detail  the  particular  muscles,  and 
their  modes  of  action,  which  are  engaged  in  the 
mechanical  movements  occasioned  by  the  act  of 
breathing,  and  the  particular  nerves  to  whose 
influence  those  muscles  owe  allegiance. 

.  In  investigating  the  physiological  anatomy  of 
the  lungs,  it  is  convenient  to  make  a  cursory 
examination  of  the  external  and  general  features 
of  those  organs,  before  entering  upon  the  con- 
sideration of  their  minute  structure. 
First,  as  regards  the  "Pleura. 

The  general  characteristics  of  this  structure,  Tiie 
and  the  mode  in  which  it  is  spread  out,  so  as  to 
enclose  and  protect  the  lungs,  and  to  render  them 
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detached  and  insulated  from  other  organs,  may 
be  inferred  with  sufficient  accuracy  from  the 
descriptions  given  in  ordinary  anatomical  works. 
Two  remarkable  circumstances  must,  however, 
be  noticed :  viz.,  that  the  blood-vessels  which 
are  actually  distributed  to  the  tissue  of  the 
pleura,  are  exclusively  derived  from  the  pulmo- 
nary system  of  blood-vessels.  (Yide  Plate  No.  I., 
fig.  a  and  fig.  b.)    This  fact  will  estabhsh  the 


Plate  No.  I.,  fig.  a,  represents  a  por-         Fig.  6.  The  same  magni- 
tion  of  the  pleura,  showing  capillary  fied  10  diameters, 

vessels  injected  from  the  pulmonary 
artery.  The  part  shaded  dark,  x,  shows 
a  longitudinal  channel.  (Magnified  20 
diameters.) 

truth,  that  the  function  which  the  pleura  is 
called  upon  to  discharge  is  wholly  and  exclu- 
sively connected  with  the  process  of  "respira- 
tion," since  the  evidences  which  this  paper 
will  bring  to  notice  establish  very  convincingly 
that  the  pulmonary  vessels  are  engaged  exclu- 
sively in  the  respiratory  process,  and  that  the 
bronchial  vessels  fulfil  the  purpose  of  restoring 
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the  tissue  of  the  lungs,  and  their  appendages, 
without  any  assistance  or  anastomosis  from  the 
pulmonary  vessels. 

The  second  point  to  be  observed,  in  connexion  Lo^ng^ 
with  the  pleura,  consists  in  the  fact,  that  certain  channels 
longitudinal  channels  of  a  remarkable  character 
exist  in  it.  {Vide  Plate  No.  I.,  fig.  a  and  fig.  b.) 
These  channels  somewhat  resemble  the  sinuses 
in  the  dura  mater  of  the  brain ;  but  they  differ 
from  them  in  the  circumstance  that  they  are 
quite  colourless  and  transparent,  and  that  if  they 
transmit  any  fluid  through  them,  that  also  is 
destitute  of  colour. 

The  largest  of  these  longitudinal  channels  are 
to  be  found  at  the  reflections  of  the  pleura  over 
the  acute  margins  of  the  lobes. 

They  can  be  distended  by  inflating  a  recent 
lung.  In  one  in  which  the  pulmonary  vessels 
have  been  injected,  the  gradual  distension  of  the 
longitudinal  channels,  and  their  subsequent  con- 
traction when  the  air  is  again  allowed  to  escape, 
can  be  easily  demonstrated. 

These  channels  are  in  connexion,  by  means  of  Tubular 
certain  tubular  passages  running  through  the  ^  ^ 
sub-pleural  cellular  tissue,  with  a  number  of 
foramina,  which  may  be  seen  on  the  surface  of 
the  lungs  and  upon  the  interlobular  surfaces 
also.   These  foramina,  however,  can  only  be  seen  Foramin 
when  the  pleura  and  sub-pleural  cellular  tissue 
have  been  stripped  off"  from  the  surface  of  the 
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lungs,  and  they  are  always  situated  in  the  sulcus, 
which  separates  the  minute  leaflets  (which  con- 
stitute the  ultimate  pulmonary  tissue)  from  one 
another,  and  are  never  found  in  the  substance  of 
a  leaflet,  except  in  the  form  of  exceedingly  minute 
orifices,  discernible  only  by  the  microscope. 

These  foramina,  if  examined  by  the  microscope, 
will  be  found  to  be  the  open  extremities  of  minute 
bronchial  tubes  :  it  would  be  a  great  mistake, 
however,  to  suppose  that  a  considerable  number, 
comparatively,  of  the  bronchial  tubes  terminate 
thus  by  open  mouths  on  the  surface  of  the 
lungs  and  of  the  lobules.    The  great  majority  of 
the  terminal  bronchial  tubes  end  by  plunging  into 
the  leaflets,  but  some  of  them  make  their  ap- 
pearance on  the  outer  and  on  the  interlobular 
surfaces  in  the  manner  described,  studding  these 
surfaces  at  tolerably  regular  intervals  with  fora- 
mina ;  and  these  foramina  are  in  communication, 
by  means  of  the  tubular  passages  in  the  sub- 
pleural  cellular  tissue,  with  the  longitudinal 
channels  which  are  found  in  the  substance  of  the 
pleura.    The  blood-vessels,  derived  from  the  pul- 
monary arteries  and  veins  which  ramify  in  the 
pleura,  are  almost  entirely  distributed  around  the 
walls  of  these  longitudinal  channels. 

Without  doubt,  these  longitudinal  channels  are 
rudimental  representatives  of  the  air-channels 
which  exist  in  the  long  bones  of  birds.  Whether 
those  channels  in  the  pleura  transmit  air  only, 
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or  whether  they  transmit  bronchial  mucus,  or 
whether  they  are  in  some  way  connected  with 
the  lymphatic  system,  may  perhaps  be  a  matter 
of  doubt ;  but  it  seems  abundantly  evident  that 
the  function  they  discharge  belongs  exclusively 
to  the  process  of  respiration,  since  the  fact  that 
they  derive  their  blood  from  the  pulmonary  sys- 
tem, and  not  from  the  bronchial  vessels,  tends  to 
establish  that  point  with  great  certainty. 

The  costal  pleura,  in  like  manner,  derives  its 
supply  of  blood  from  the  pulmonary  blood-vessels. 
About  eight  or  ten  arteries  of  considerable  size, 
and  about  twelve  or  sixteen  corresponding  veins 
of  some  magnitude,  cross  behind  that  fold  of  the 
pleura  which  is  sometimes  called  the  broad  liga- 
ment, to  reach  the  thoracic  pleura,  and  to  become 
distributed  upon  it,  imparting,  therefore,  to  that 
structure  also  properties  auxiliary  to  the  process 
of  respiration. 

Immediately  beneath  the  pleura,  and  firmly  Sub- 
adlierent  to  it,  is  the  sub-pleural  cellular  tissue,  cellular 
which  may  be  separated  into  numerous  layers, 
each  of  which  is  spread  out  from  the  successive 
divisions  of  the  bronchial  tubes ;  each  layer  being 
furnished  with  its  special  allotment  of  capillary 
blood-vessels,  given  off  from  certain  arteries,  de- 
rived from  the  aorta,  which  are  usually  distin- 
guished by  the  name  of  "bronchial"  arteries. 
But  as  this  term  serves  to  perpetuate  an  erro- 
neous view  of  the  destinations  and  purposes  of 
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these  arteries,  the  author  prefers  to  call  them  the 
"sustinent"  arteries.  Although  these  "sustinent" 
arteries  are  very  minutely  distributed  over  the 
successive  layers  of  cellular  tissue,  they  cannot  be 
made  visible  in  the  pleura  itself.  This  structure 
must  therefore  be  looked  upon  as  a  product  or 
secretion  of  the  cellular  tissue  immediately 
beneath  it,  because  it  is  impossible  to  suppose 
that  its  fabric  is  repaired  by  those  branches  of 
the  pulmonary  artery  which  alone  are  found  to 
ramify  within  it,  since  those  vessels  are  only 
adapted  to  accomplish  the  respiratory  functions. 
False  But  whcu  falsc  mombrancs  have  become  depo- 
branes.  sited  in  the  surface  of  the  pleura,  it  will  be  seen 
that  the  "  sustinent"  vessels  penetrate  through 
the  pleura  and  are  freely  distributed  to  them. 
Whenever  it  so  happens  that  false  membranes 
have  been  formed  on  the  surface  of  the  pleura,  the 
sub-pleural  cellular  tissue  which  corresponds  with 
the  locality  where  that  has  occurred  becomes 
proportionately  thickened  and  indurated,  and  it 
wiU  be  necessary,  in  order  to  separate  the  true 
pleura  from  the  morbid  formation  by  which  it  is 
enveloped,  to  dissect  away  the  false  membrane 
(and  it  will  be  found  quite  possible  to  do  this). 
The  pleura  itself  can  then  be  discovered,  entirely 
distinct  and  independent  of  the  false  tissue,  and 
such  blood-vessels  as  still  remain  within  it  will 
prove  to  be  in  connexion  with  the  pulmonary, 
and  not  with  the  bronchial  system. 
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When  it  occurs  that  such  false  membranes  are  induration 
formed,  not  only  is  the  subjacent  cellular  tissue  monary 
thickened  and  hypertrophied,  but  the  parenchy- 
metic  structure  itself  also  (forming  the  leaflets  or 
pulmonary  tissue),  in  the  immediate  locality,  is  at 
the  same  time  toughened  and  made  to  resemble 
parchment.  This  toughened  and  hypertrophied 
structure,  which  occupies  the  situation  which  in 
a  state  of  health  belongs  to  the  air-cells,  can  be 
injected  with  considerable  minuteness  by  the 
"  sustinent"  artery ;  but  it  will  be  found  that  the 
altered  structure  will  only  allow  a  very  sparing 
and  insuflScient  quantity  of  the  fluid  sent  into 
the  pulmonary  vessels  to  pass  into  its  capillaries, 
although  every  other  part  of  the  lungs  might 
have  been  injected  by  these  vessels  in  the  most 
perfect  manner.  The  process  of  thickening  which 
the  tissue  has  undergone  in  connexion  with  the 
"sustinent"  artery  will  have  obhterated  and 
blocked  up  the  capillaries  belonging  to  the  pul- 
monary vessels  to  such  an  extent,  that  it  will  be 
found  almost  impossible  to  inject  them  fully. 

In  the  cellular  tissue  lying  immediately  be-  bronchial 
neath  the  pleura,  some  veins  of  considerable  size  ^enTveins, 
are  to  be  seen  whenever  the  sustinent  arteries 
have  been  fully  injected.  These  veins  are  never 
distended  by  injection  from  the  pulmonary  ves- 
sels, however  perfectly  these  latter  only  may  have 
been  injected  throughout  the  lungs ;  and  they 
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never  fail  to  become  injected,  whenever  the  susti- 
nent  arteries  are  fiUed,  so  as  to  distend  their  ca- 
pillaries. They  return  the  blood  collected  from 
the  subpleural  cellular  tissue ;  and  this  blood  is  the 
residue  of  that  sent  to  that  structure  by  the  sus- 
tinent  artery,  and  of  none  other.  {Vide  Series  B, 
No.  5,  fig.  a,  page  64,  and  fig.  d,  page  65.)  These 
veins  make  their  way  towards  the  posterior  medi- 
'  astinum,  and  terminate  in  some  of  the  oesophageal 
veins,  in  the  intercostal  veins,  in  the  azygos  veins, 
and,  in  short,  in  any  of  the  systemic  veins  with 
which  they  may  come  into  contact. 

These  are  not  the  only  veins  which  return  the 
blood  brought  by  the  sustinent  arteries.  Some 
large  sustinent  veins  are  always  to  be  found 
accompanying  the  larger  bronchial  tubes.  They 
may  be  distinguished  from  the  sustinent  artery 
by  being  less  firmly  bound  down  to  the  bronchial 
tube,  and  by  the  other  characters  which  distinguish 
veins  from  arteries.  They  are  found  in  the  loose 
cellular  tissue  which  intervenes  between  the  large 
pulmonary  veins  and  the  bronchial  tubes.  They 
have  valves  and  short  trunks  of  anastomosis  cross- 
ing directly  from  one  sustinent  vein  to  another. 
In  this  respect  they  differ  (notwithstanding  what 
has  been  asserted  by  Rossignol  to  the  contrary) 
from  the  pulmonary  veins,  which  never  have  any 
such  trunks  of  anastomosis. 

Two  contiguous  pulmonary  veins  are  univer- 
sally observed  to  derive  their  smaller  branches 
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from  the  same  lobules,  and  these  smaller  veins 
intersect  each  other  as  they  cross  the  interlobular 
spaces,  so  that  it  is  found  impossible  to  separate 
the  lobules  and  groups  of  lobules  from  each 
other  without  tearing  across  some  of  these  small 
branches ;  but  no  direct  trunk  of  anastomosis, 
such  as  is  seen  in  the  veins  of  the  extremities 
and  in  the  larger  sustinent  veins,  is  ever  to  be 
found  uniting  the  trunks  of  the  pulmonary  veins. 

These  particulars  respecting  the  sustinent  veins 
which  accompany  the  bronchial  tubes  ought  not, 
properly  speaking,  to  have  been  discussed  in  this 
place,  while  describing  those  structures  which 
belong  to  the  subpleural  cellular  tissue  and  to  the 
exterior  of  the  lungs  :  they  are  incidentally  men- 
tioned, however,  in  consequen-ce  of  the  other 
veins  with  which  they  are  allied  having  intro- 
duced their  notice.  The  existence  of  any  such 
veins  has  been  denied  by  some  modern  writers ; 
but  they  cannot  easily  be  overlooked  if  they  be 
carefully  sought  for,  particularly  after  the  susti- 
nent artery  has  been  injected. 

The  sustinent  veins  cannot  be  injected  in  a 
retrograde  course,  because  of  their  valves ;  but  if 
proper  care  be  observed,  the  injection  sent  into 
the  sustinent  artery  can  be  made  to  flow  into 
them  through  the  sustinent  capillaries. 

Besides  the  veins  already  mentioned  as  occupy-  Lym- 
ingthe  subpleural  ceUular  tissue,  a  very  extensive 
plexus  of  lymphatic  tubes  is  found  minutely 
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ramifying  in  the  same  structure.  These  lym- 
phatics make  their  way  from  the  interior  of  the 
lungs  by  passing  through  the  fissures  which  divide 
the  lobules  and  the  minute  leaflets  of  which  the 
lobules  are  made  up.  They  are  spread  out  in  an 
intricate  meshwork,  and  form  larger  vessels,  which 
run  in  a  straight  direction  across  the  subpleural 
tissue  to  reach  the  posterior  mediastinum. 

In  the  subpleural  tissue,  also,  the  terminations 
of  the  nerves  derived  from  the  pulmonary  plexus 
are  to  be  found.  The  nerves  from  this  plexus 
are  distributed  to  every  part  of  the  lungs,  and  in 
their  ramifications  correspond  very  closely  with 
those  of  the  sustinent  arteries.  It  seems  pretty 
evident  that  the  nerves  supplied  to  the  lungs 
have  for  their  office  the  regulation  of  the  si/stemic 
function  of  those  organs,  and  are  only  connected 
with  the  process  of  respiration  in  as  far  as  they 
regulate  the  contractility  and  such  sensibiHty  as 
belong  to  those  organs ;  and  thus  they  in  no 
degree  influence  the  power  of  the  blood  to  com- 
bine with  oxygen,  nor  engender  the  vital  pro- 
perties which  result  from  that  combination. 

It  would  be  merely  a  weak  deference  to  a  super- 
stitious tradition  to  attribute  to  these  nerves 
the  office  of  manufacturing  and  supplying  these 
organs  with  their  vital  susceptibilities  and  attri- 
butes. If  the  nerves  of  the  j)"iilnionary  plexus 
were,  indeed,  provided  for  the  purpose  of  furnish- 
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ing  vital  efficiency  to  the  lungs,  so  as  to  enable 
them  to  execute  their  task,  it  would  be  requisite 
that  those  nerves  should  be  at  least  as  extensive 
as  those  of  the  remainder  of  the  body,  since  it  is 
obvious  that  the  vital  changes  which  are  wrought 
in  the  lungs  are  precisely  equal,  in  extent,  to  the 
correlative  operations  which  take  place  in  the 
remainder  of  the  body,  considered  in  the  aggre- 
gate. Moreover,  if  those  nerves  did,  in  truth, 
manufacture  that  vital  force,  it  is  clear  that 
some  materials  would  have  to  be  furnished  to 
those  nerves  out  of  which  it  could  make  that 
commodity.  Ew  nihilo  niJdl  fit.  There  are 
no  such  materials  supplied  to  the  pulmonary 
plexus. 

It  is  quite  reasonable  to  admit,  that  just  so 
much  contractile  power  as  it  is  necessary  that  the 
various  parts  of  the  lungs  should  enjoy,  that  just 
so  much  sensation  as  it  is  necessary  that  they 
should  be  endowed  with,  may  be  regulated  and 
brought  into  harmony  with  similar  states  of  other 
portions  of  the  body,  associated  with  them  in  the 
mechanical  part  of  the  function  of  breathing,  and 
that  these  co-ordinating  effects  may  be  brought 
about  through  the  instrumentality  of  the  pulmo- 
nary plexus ;  but  it  is  obviously  impossible  that 
that  plexus  should  manufacture  or  contribute  any 
fresh  product  of  any  sort  or  kind,  much  less  that 
it  should  supply  the  governing  stimulus  of  vital 
arterialization  adequate  to  the  demands  of  the 
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whole  body.    There  is  a  natural  tendency  of  the 
mind  to  associate  the  operations  peculiar  and 
essential  to  life  with  certain  ghostly  properties, 
whose  leading  characteristic  seems  to  be  that  of 
delighting  to  wander  among  concealed  labyrinths 
and  intricate  passages ;  and  it  is,  perhaps,  due  to 
this  appetite  for  the  mysterious,  that  the  func- 
tions and  properties  of  the  nerves  are  almost 
always  looked  upon  as  something  supernatural. 
Equally  untenable  is  the  doctrine  which  would 
attribute  to  the  brain  the  faculty  of  concen- 
trating within  itself  a  reserve  supply  of  the 
esoteric  influences  above  alluded  to,  in  order  to 
enable  the  nerves  to  distribute  them,  from  time 
to  time,  to  the  different  parts  of  the  body,  in  pro- 
portion as  these  may  be  called  upon  to  exercise 
their  vital  functions  or  attributes.    In  a  modern 
treatise  on  Physiological  Anatomy,  which,  unfor- 
tunately for  science,  eojoys  great  popularity,  it 
is  assumed  that  the  vital  force  or  power,  whose 
duty  it  is  to  regulate  aU  the  natural  functions  of 
the  animal  body,  is  in  some  way  compressed  or 
concentrated  in  the  brain,  and  the  name  of  the 
vis  vit(B  coacervata  is  given  (in  accordance  with 
John  Hunter)  to  the  essence  thus  supposed  to 
be  enclosed  in  that  organ;  and  the  theory  is 
adopted,  that  the  nerves  have  the  power  of  un- 
corking (as  it  were)  this  reservoir,  and  of  causing 
the  gaseous  or  electric  influences  which  have  been 
pent  up  within  it  to  be  distributed  over  the 
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various  organs  of  the  body  wliicli  may  stand  in 
need  of  its  life-giving  properties. 

Assuming  for  a  moment  that  this  theory  had 
some  foundation  in  fact,  it  follows  that  either  the 
brain  itself  must  have  the  power  of  generating 
that  compressible  fluid  or  vapour,  or  that  it  must 
first  be  generated  elsewhere,  and  then  carried  to 
the  brain. 

If  the  first  hypothesis  be  received, — namely, 
that  it  is  generated  in  the  brain  itself, — it  will  not 
be  disputed  that  the  blood  with  which  the  brain 
is  supplied  must  furnish  the  materials  by  which 
this  is  done.  In  that  case,  the  conclusion  would 
be  inevitable  that  the  whole  vitality  of  the  body 
was  manufactured  out  of  a  mere  fractional  part  of 
the  blood,  viz.  thjit  portion  which  reaches  the  brain. 

If,  on  the  contrary,  the  second  proposition  be 
adopted  as  the  more  reasonable, — viz.,  that  it  is 
generated  elsewhere,  and  afterwards  collected  in 
the  brain, — still  it  would  be  evident  that  the 
arteries  carrying  blood  to  the  brain  must  be  the 
channels  by  which  that  collection  is  made.  But 
the  arteries  which  take  the  blood  to  the  brain  go 
to  it  direct  from  the  lungs,  and  the  blood  goes 
through  no  intermediate  organ  from  which  it 
can  undergo  any  change,  or  from  which  it  can 
collect  any  fresh  supplies  of  vital  influence,  since 
it  is  impossible  to  suppose  that  the  left  side  of 
the  heart  can  communicate  any  fresh  properties  to 
the  blood  which  passes  through  its  cavities. 
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Therefore,  it  is  incontrovertible  tliat  if  the 
blood  going  to  the  brain  carries  with  it  the  vis 
vitce  coacervata,  and  imparts  it  to  that  organ, 
the  source  from  whence  it  derives  its  supplies  of 
that  agent  or  fluid  must  be  no  other  than  the 
lungs  themselves;  and  it  follows  equally  con- 
vincingly that  this  fluid,  vapour,  or  agent,  which 
the  blood  thus  acquires  in  the  lungs,  must  be 
attained  in  virtue  of  the  combination  of  the  blood 
with  the  oxygen  of  the  atmosphere.  But,  what- 
ever the  qualities  or  properties  of  the  blood  may 
be  which  the  atmospheric  changes  thus  wrought 
in  the  lungs  may  give  rise  to,  the  efiects  are 
certainly  not  confined  to  that  portion  of  the 
blood  which  is  sent  to  the  brain,  but  every  por- 
tion sent  to  every  individual  organ  of  the  body 
must  be  equally  impregnated  with  the  same 
peculiarities :  therefore,  if  the  brain  has  indeed 
the  exclusive  power  of  availing  itself  of  this 
vis  vita,  and  of  laying  up  a  reserve  stock  of 
the  vital  power  thus  impartially  distributed,  it 
must  be  because  other  organs  have  no  need  or 
consumption  for  the  vis  vitoe  with  which  the 
blood  by  which  they  are  supplied  is  so  abun- 
dantly impregnated,  and  that  therefore  those 
organs  take  no  heed  of  the  vital  agent  which  the 
cytoblasts  of  the  brain  alone  have  the  intelligence 
to  appreciate ;  and  that,  in  consequence  of  this 
apathy  on  the  part  of  the  other  organs,  the  vital 
quality  of  the  blood  is  inoperative,  except  as  far 
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as  concerns  that  portion  which  happens  to  make 
its  transit  through  the  brain.  Then,  in  like 
manner,  if  the  body  in  general  has  no  need  of  the 
vital  influence,  and  cannot  take  cognizance  of  it 
until  it  has  been  concentrated  in  the  brain,  the 
validity  thus  imparted  to  it  in  the  brain  would 
be  again  destroyed  when  its  concentration  was 
neutralized  by  the  same  vital  influence  being 
dispersed  over  the  body  at  large.  But  it  may, 
perhaps,  be  urged  that  though  the  vital  power 
originally  derived  from  the  atmospheric  changes 
excited  in  the  blood  in  the  lungs  may  exercise 
an  efficacious  property  not  only  on  the  brain, 
but  upon  the  other  organs  of  the  body,  it  does 
not  foUow  that  the  brain  may  not  have  the  power 
of  retaining,  and  of  concentrating  within  itself,  a 
reserve  supply. 

But  if  this  point  be  conceded,  it  is  abundantly 
clear  that  any  such  accumulation  must  be  due 
either  to  the  other  organs  neglecting  to  use  the 
vitality  which  is  passed  through  them  in  con- 
junction with  their  blood,  and  thus  allowing  it  to 
be  inoperative,  or  else  to  the  fact  that  the  brain 
itself  practises  a  greater  economy  of  the  vital 
influence,  since  it  is  quite  evident  that  there  is  a 
strict  impartiality  in  the  supply ;  the  blood  of  all 
being  exactly  alike.  But  if  the  figment  of  the 
concentration  of  the  vis  vitw  in  the  brain,  and  the 
supposition  that  the  functions  of  other  organs 
are  dependent  solely  on  that  organ  for  their  sup- 
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plies  of  vitality,  be  given  up,  it  would  follow  that, 
like  as  tlie  brain,  and  all  the  other  organs,  depend 
on  the  lungs  for  their  supply  of  vital  force,  as 
well  as  for  their  supplies  of  arterial  blood,  so 
also  the  amount  and  degree  of  vital  arterialization 
in  the  lungs  depend  upon  the  activity  of  the 
vital  functions  in  the  various  organs,  of  which 
the  brain  constitutes  one. 

In  proportion  as  the  vital  functions  in  general 
are  active  or  otherwise,  the  respiratory  changes 
are  vigorous  or  the  reverse.  The  vis  vita  is  the 
joint  product  of  the  coincident  activity  of  both 
the  respiratory  and  the  corporeal  actions. 

The  combination  of  the  oxygen  with  the  blood 
in  the  lungs  is  the  primum  mobile  and  the  measure 
of  every  vital  change  which  takes  place  in  the 
whole  body ;  and  though  the  brain  may  exercise  a 
disturbing  or  regulating  influence  in  proportion 
as  it  duly  discharges  its  own  functions,  or  fails  to 
do  so,  in  like  manner  may  every  other  important 
organ  of  the  body  do  the  same  thing,  and  exer- 
cise an  equally  potential  control,  even  to  the 
extent  of  bringing  the  whole  machinery  to  a 
stand-still. 

In  the  physiological  publications  already  al- 
luded to,  the  function  of  the  lungs  is  invariably 
treated  as  if  it  were  nothing  more  than  a  means 
whereby  the  body  might  gain  a  supply  of  oxygen, 
and  relieve  itself  of  a  certain  amount  of  carbonic 
acid;  and  in  a  modern  work,  by  an  author  of 
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considerable  repute,  it  is  plainly  stated  that  the 
oxygen  so  supplied  is  neither  more  nor  less  than  a 
particular  hind  of  food!  From  all  these  state- 
ments the  inference  might  fairly  be  di'awn  that 
the  lungs  merely  performed  a  subordinate  part 
in  the  function  of  digestion  j  and  in  point  of 
fact  it  will  be  found  that  in  almost  all  (if  not  in 
all)  modern  works  on  Physiology,  the  functions 
discharged  by  the  lungs  are  treated  as  if,  of  all 
the  processes  performed  in  the  body,  they  were 
the  most  unimportant ;  and  any  one  would  be 
entitled  to  draw  the  conclusion,  if  the  opinions 
of  those  writers  were  to  be  adopted,  that  if  at 
any  time  a  living  animal  should  happen  to  have 
too  much  oxygen  in  his  system,  the  ready  and 
easy  remedy  would  be  to  discontinue  breathing 
for  a  few  days.  The  other  doctrines  of  a  cognate 
origin  which  are  also  advocated  in  the  same 
works — namely,  such  as  that  of  the  special  and 
individual  vitality  of  the  cytoblasts,  of  which 
the  body  is  said  to  consist,  and  that  of  the  inde- 
pendent reproduction  of  its  various  parts  by 
means  of  those  hermaphrodite  cells  through  the 
agency  of  their  nuclei — and  such  as  the  still  more 
startHng  development,  lately  advocated  by  an 
author  of  influential  name,  of  the  same  theory, 
who  boldly  asserts  that  "  every  animal  presents 
itself  as  the  sum  of  vital  unities,  every  one  of 
which  manifests  all  the  characteristics  of  life" 
(which,  if  true,  would  afford  an  easy  means  for 
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the  indefinite  propagation  of  individuals), — are  all 
of  them  too  fanciful  or  too  obviously  incorrect 
to  be  met  by  serious  argument. 


fhJiungf  ^^eii  tlie  pleura  and  sub-pleural  cellular  tissue 
(with  the  veins,  lymphatics,  and  nerves  belonging 
to  the  latter)  have  been  entirely  stripped  off  from 
the  surface  of  the  lungs,  it  is  found  that  the 
texture  of  the  lungs  themselves  is  broken  up 
into  lobules  by  means  of  fissures  which  divide 
the  lobules  from  each  other. 

Lobules.  These  lobules  are  wholly  distinct  and  separate 
from  one  another,  as  regards  the  divisions  of  the 
bronchial  tube  and  of  the  pulmonary  artery 
which  enters  each  of  them;  but,  as  already 
observed,  the  small  twigs  of  pulmonary  veins, 

bbuiar      crossiug  the  space  or  interval  which  separates 

spaces.  ^Y^^Q  lobules  from  each  other,  bind  the  different 
lobules  together,  so  that  they  cannot  be  disunited 
except  by  tearing  asunder  those  small  twigs  of 
veins. 

Lobuiettes.  Each  individual  lobule,  again,  is  susceptible  of 
further  subdivision.  Some  of  the  lesser  bodies 
thus  formed  have  been  called  "  lobuiettes  but 
the  divisions  which  constitute  the  lobuiettes 
are  quite  arbitrary,  and  may  be  made  in  almost 
any  direction,  and  into  as  many  subdivisions  as 
may  be  desired,  since  each  lobulette  is  only  a  con- 
Leaflets,  geries  of  the  ultimate  leaflets,  which,  again,  are 
small  bodies,  separated  partially  from  each  other 
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by  a  fold  or  sulcus  of  the  fibrous  membrane 
common  to  the  whole  tissue  by  which  they  are 
invested. 

The  parenchymetic  structure  of  the  lungs  is 
wholly  made  up  by  an  aggregation  of  these 
leaflets  into  lobulettes,  of  the  lobulettes  again 
into  lobules,  of  the  lobules  into  groups  of  lobules, 
and  of  the  groups  of  lobules  into  lobes. 

On  the  surface  of  the  lungs  these  leaflets  are 
so  arranged  as  to  represent  a  pavement,  consisting 
of  tiles  of  a  somewhat  quadrilateral  figure.  {Vide  g^^^^^y- 
Series  C,  No.  4,  fig.  a,  p.  75.)    The  boundaries  of  bodies, 
these  quadrilateral  bodies  correspond  with  the 
fissures  which  separate  any  one  leaflet  from  those 
which  surround  it.  The  external  or  upper  surface 
of  each  of  these  quadrilateral  bodies  is  covered  by 
an  exceedingly  vascular  distribution  of  the  pul- 
monary artery,  by  which  it  is  almost  entirely 
occupied,  since  almost  immediately  that  the  pul- 
monary veins  appear  on  that  surface,  they  dip 
down  into  the  sulci  which  divide  the  leaflets, 
and  commence  the  formation  of  the  larger  pul- 
monary veins. 

These  larger  pulmonary  veins  run  along  the 
margins  of  the  lobules  in  the  interlobular  spaces. 
These  interlobular  veins  are  joined  by  other  interiobu- 
similar  veins,  and  by  some  which  coUect  the  ^^"^ 
arterialized  blood  from  the  plexus  belonging  to 
the  bronchial  mucous  membrane.  {Vide  Series  C, 
No.  4,  fig.  I),  and  fig.  r,  p.  76.) 
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Characte-       Before  passing  from  the  description  of  the 

ristic  shape 

of  the       external  features  and  characteristics  of  the  lungs, 
leaflets,      it  will  be  well  to  mention  that  certain  peculiarities 
prevail  with  respect  to  the  shape  of  the  lungs 
taken  as  a  whole,  and  that  the  same  characteristics 
may  likewise  be  traced,  not  only  in  each  lobe 
into  which  each  lung  is  divided,  but  in  each 
group  of  lobules,  in  each  individual  lobule,  and  in 
each  leaflet  or  ultimate  subdivision  of  the  same. 
Surfaces.        In  each  and  all  of  these  difierent  portions  of 
the  lungs,  the  shape  which  they  all  present  con- 
sists of  three  distinct  surfaces,  clearly  defined  by 
margins  more  or  less  acute.    They  exhibit,  first, 
an  upper  and  somewhat  convex  surface,  on  which 
the  capillary  blood-vessels,  principally  in  con- 
nexion with  the  pulmonary  artery,  are  seen ; 
next,  an  inner  or  flat  surface,  forming  an  inter- 
lobular surface,  and  which  in  the  aggregate  cor- 
responds with  that  portion  of  the  lungs  which 
lies  in  contact  with  the  pericardium ;  and,  thirdly, 
the  under  surface,  which  is  rather  concave  than 
otherwise,  and  is  that  portion  which  lies  upon 
the  other  leaflets  or  lobules,  and  coincides  in  the 
aggregate  with  that  part  of  the  lung  wliich  lies 
npon  the  diaphragm.    A  transverse  section  of  a 
leaflet,  therefore,  is  somewhat  triangular  in  form, 
and  the  space  included  between  the  surfaces  of 
each  leaflet  is  filled  up  with  a  spongy  texture. 
Air-cells,    and  the  name  of  air-cells  is  usually  given  to  the 
interstices  within  it.    {Vide  Diagram  A,  No.  5, 
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fig.  c,  page  3G.)  Each  group  of  lobules,  eacli 
lobule  and  each  leaflet,  may,  therefore,  as  far  as 
these  particulars  go,  be  looked  upon  as  a  dimi- 
nutive but  perfect  lung. 

The  capillaries  belonging  to  the  two  surfaces 
last  mentioned, — namely,  the  under  and  the  inter- 
lobular surfaces  of  the  leaflets, — are  allied  rather 
to  the  pulmonary  veins  than  to  the  pulmonary 
artery,  since  the  colour  which  they  exhibit  when 
the  pulmonary  artery  and  pulmonary  veins  are 
injected  with  fluids  of  difierent  colours  will  more 
nearly  correspond  with  that  sent  into  the  pul- 
monary veins  than  with  that  sent  into  the  pul- 
monary artery.  It  has  been  already  remarked 
that  the  reverse  of  this  occurs  with  respect  to 
the  upper  surface,  since  the  capillaries  in  con- 
nexion with  the  pulmonary  artery  preponderate 
in  that  situation. 

A  strong  resemblance  to  a  vegetable  leaf  is  to 
be  traced  not  only  in  the  lungs  themselves  taken 
in  the  aggregate,  but  likewise  in  every  ultimate 
leaflet  into  which  the  whole  pulmonary  structure 
is  subdivided,  as  well  as  in  every  intermediate 
lobule  or  group  of  lobules.  The  upper  convex 
surface  of  each  part  represents  the  upper  or 
smooth  surface  of  the  leaf,  and  the  interlobular 
and  under  surfaces  correspond  with  that  portion 
of  the  leaf  on  which  the  venation  appears. 

The  bronchial  tubes  and  pulmonary  artery 
enter  the  structure  of  the  difi'erent  parts  of  the 
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lung  tlirougli  those  two  latter  surfaces  only,  and 
they  are  never  seen,  even  in  the  smallest  fragment 
of  the  lung,  to  penetrate  its  structure  through 
that  jDart  which  represents  the  upper  or  convex 
surface. 

Interior  of     Passiug  to  tlic  interior  of  the  lunpjs,  the  first 

tl.e  lungs.  . 

point  to  engage  attention  is  the  distribution  of 
the  bronchial  tubes. 
Bronchial       In  ordinary  anatomical  works,  it  is  common  to 

tubes.         J?    1  • 

find  it  asserted  that  the  bronchial  tubes  divide 
successively  in  pairs :  that  is  to  say,  that  the 
trachea  having  what  is  called  "  bifurcated,"  the 
tubes  continue  again  and  again  to  split  into  two, 
in  a  similar  manner.  This  statement  has  been 
almost  universally  repeated  until  quite  lately, 
when  a  recent  author  has  asserted  that  some  of 
the  smaller  tubes,  instead  of  dividing  in  a  binary 
form,  merge  into  a  trichotomous  kind  of  arrange- 
ment. There  is,  however,  nothing  in  any  part  of 
the  lungs  which  would  warrant  the  statement 
that  there  was  either  a  dichotomous  or  a  tricho- 
tomous division  of  the  bronchial  tube. 

Even  the  so-called  bifurcation  of  the  trachea, 
which  is  the  nearest  approach  to  such  an  arrange- 
ment that  is  anywhere  to  be  found,  is  not  a  true 
binary  division.  The  left  bronchus  is  much 
smaller  than  the  right,  and  is  given  ofi"  as  a 
separate  branch  from  the  main  stem  of  the  wind- 
pipe, but  it  is  not  a  bifurcation.     {Vide  A, 
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No.  1 .)  In  all  quadi'upecls,  the  trachea,  previous 
to  reaclnng  the  point  where  it  is  ordinarHy  said 
to  bifurcate,  gives  off  a  separate  and  distinct 


Sebibs  a,  No.  1,  shows  the  so-called  bifurcation 
in  the  human  lung  (much  diminished). 

branch,  of  considerable  size,  to  the  upper  lobe 
of  the  right  lung.     {Vide  A,  No.  2.)  This 


Sebies  a,  No.  2,  shows  the  division  of  the  trachea 
in  the  sheep's  lung  (much  diminished). 

upper  lobe  has  a  sort  of  peninsula  attached  to  it, 
so  as  to  cause  the  right  lung  to  project  higher  in 
the  neck  in  those  animals  than  the  left  does. 
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If  tlie  first  division  of  the  trachea  be  entitled 
to  the  name  of  bifurcation,  this  bronchial  tube, 
which  in  the  sheep's  lung  takes  its  origin  nearly 
two  inches  above  that  which  ordinarily  goes  by 
that  name,  ought  to  be  considered  as  forming  part 
of  the  bifurcation  rather  than  that  which  is,  in 
point  ,  of  fact,  the  second  branch  given  off  from 
the  wind-passage. 

The  division  of  the  bronchial  tubes,  however, 
instead  of  being  either  dichotomous  or  tricho- 


SeRIES  a,  No.  3,  shows  a  horizontal  section  of 
the  sheep's  lung,  displaying,  x,  the  alternate 
subdivision  of  the  bronchial  tubes  ;  y,  the  in- 
jected pulmonary  vein  (much  diminished). 

tonious  in  any  part  of  the  lungs,  is  strictly  that 
of  a  panicle.  In  every  part  a  straight  diminish- 
ing tube  may  be  discovered,  which  closely  re- 
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sembles  the  midrib  of  a  leaf;  and  from  this 
branches  are  given  off  alternately  on  each  side  of 
it  throughout  its  whole  length.  Each  of  these 
secondary  branches  follows  out  precisely  the  same 
plan  of  distribution,  and  this  continues  to  be 
repeated  down  to  the  ultimate  terminations  of  the 
minutest  bronchial  tubes.    {Vide  A,  No.  3.) 

The  bronchial  tubes  thus  given  off  form  no 
sort  of  anastomosis  nor  junction  among  them- 
selves, and  they  are  divided  into  sets  or  groups, 
which  remain  distinct  from  each  other,  and  do 
not  become  mingled  or  intermixed.  They  bear 
a  considerable  resemblance  to  a  bunch  of  grapes, 
each  individual  grape  being  supposed  to  represent 
a  particular  lobule.  Each  group  of  lobules,  then, 
is  distinct  and  separate  as  regards  the  distribution 
of  its  bronchial  tubes ;  and  as  the  peculiarities  of 
the  pulmonary  artery  also  strictly  coincide  in 
those  particulars  with  those  of  the  bronchial  tube 
(with  the  course  and  distribution  of  which  it 
closely  corresponds),  and  as  its  branches,  like 
those  of  the  bronchial  tube,  do  not  at  all  inosculate 
with  one  another  until  they  finally  split  up  into 
their  capillary  subdivisions,  it  follows  that,  as 
regards  the  pulmonary  artery  likewise,  each  group 
of  lobules  is  quite  distinct  from  those  which  sur- 
round it.  The  same  prevails  also  with  respect 
to  each  lobule,  and  in  a  modified  degree  with 
respect  to  each  individual  leaflet.  {Vide  A,  No. 
Each  lobule  receives  its  own  special  bronchial 
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tube  and  pulmonary  artery,  and  therefore,  as  far 
as  these  are  concerned,  might  be  considered  as 
forming  a  distinct  and  independent  body,  were  it 


Series  A,  No.  4,  is  a  diagram  taken  from  the  calf  s 
lung,  showing  that  the  lobules  and  groups  of 
lobules  arrange  themselves  into  distinct  divi- 
sions, each  with  its  special  bronchial  tube 
(much  diminished). 


not  that  the  sulci  which  divide  the  lobules  from 
one  another  extend  only  to  a  limited  depth,  leaving 
the  bases  of  the  lobules  partially  in  apposition 
with  each  other.  In  the  situation  where  the 
lobules  join,  the  contiguous  leaflets  create  a  kind 
of  anastomosis,  and  by  their  instrumentality  a 
communication  is  established,  so  that  air  blown 
into  any  particular  lobule  through  its  special 
bronchial  tube  will  readily  make  its  escape  by 
the  bronchial  tubes  belonging  to  adjacent  lobules. 
But  though  each  lobule  and  each  group  of 
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lobules  is  in  a  great  measure  distinct  as  regards 
their  appropriate  bronchial  tubes  and  pulmonary 
arteries,  the  case  is  strikingly  different  with  re- 
spect to  the  pulmonary  veins.  These  do  not, 
like  the  former,  penetrate,  as  it  were,  into  the 
substance  of  the  lobules,  and  thus  become  identi- 
fied with  a  particular  lobule ;  but  they  are  in- 
variably placed  between  contiguous  lobules,  and 
between  contiguous  groups  of  lobules,  and  collect 
their  venous  radicles  (conveying,  of  course,  ar- 
terial blood)  indiscriminately  from  the  lobules 
between  which  they  are  situated.  The  only 
pulmonary  veins,  therefore,  which  are  found  in 
connexion  with  the  minute  bronchial  tubes  and 
their  accompanying  arteries  are  the  ramusculi, 
which  collect  the  blood  from  the  mucous  mem- 
brane which  lines  those  tubes  :  the  true  pulmo- 
nary veins,  on  the  contrary,  are  placed  in  the 
interlobular  spaces  which  separate  contiguous 
lobules  and  contiguous  groups  of  lobules,  and  as 
respects  the  smaller  bronchial  tubes  and  their 
accompanying  pulmonary  arteries,  are  placed"  at 
a  distance  from  them.  The  smaller  veins  issue 
out  from  each  lobule,  and  partially  cross  the  inter- 
lobular space  to  join  the  trunk  of  the  vein.  The 
lobules  are  thus  inextricably  sewn  together,  as 
it  were,  by  these  minute  veins,  and  it  is  impos- 
sible to  separate  the  lobules  without  tearing- 
asunder  multitudes  of  these  interlacing  veins. 
Except  for  the  connexion  between  the  lobules 
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and  groups  of  lobules  which  these  small  veins 
establish,  and  for  the  loose  connexion  which  the 
cellular  tissue,  with  the  bronchial  vessels  belong- 
ing to  it,  afford,  and  for  the  kind  of  inosculation 
between  the  leaflets  at  the  base  of  each  lobule, 
each  of  these  portions  of  the  lung  would  be 
entitled  ,to  be  considered  as  a  distinct  and  indi- 
vidual organ. 


Sebieb  a,  No.  5,  fig.  a,  shows  a  bronchial  tube  dissected 
out  to  its  final  subdivision  (natural  size). 


The  method  in  which  the  lesser  bronchial 
tubes  are  given  off  in  an  alternate  manner  from 
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the  parent  tube  is  seen  in  Series  A,  No.  5, 
fig.  a. 

Numerous  erroneous  statements  have  been 
published  respecting  the  final  terminations  of  the 
bronchial  tubes.  In  many  works  it  is  asserted 
that  the  ultimate  tissue  of  the  lungs  is  made  up 
entirely  of  minute  bronchial  tubes ;  so  that  each 
air-cell,  according  to  these  authorities,  is  neither 
more  nor  less  than  the  termination  or  blind 
extremity  of  a  bronchial  tube,  and  consequently, 
if  that  were  true,  it  would  result  that  no  distinc- 
tion could  be  drawn  as  to  what  part  was  pulmo- 
nary tissue,  and  what  bronchial  tube.  Nothing 
could  possibly  be  more  incorrect.  A  recent  author 
has  endeavoured  to  show  that  each  ultimate  bron- 
chial tube  terminates  in  a  kind  of  trefoil,  and  that 
an  arrangement  to  which  he  gives  the  name  of 
"  alveoli"  is  connected  with  them.  This  is  en- 
tirely a  mistake,  as  nothing  of  the  kind  exists. 

These  errors  arise  in  consequence  of  the  attempt 
to  make  out  the  structure  of  the  lungs  by  exa- 
mining specimens  which  have  been  inflated  and 
dried.  When  the  lung  is  thoroughly  moist,  it 
can  be  fully  distended  by  forcing  air  into  the 
tubes,  and  the  air  will  have  but  little  tendency  to 
escape  from  its  meshes  so  long  as  that  moisture 
is  not  diminished ;  but  the  instant  the  lung  be- 
comes in  the  slightest  degree  drier,  the  air  pene- 
trates through  the  tissue  in  every  direction,  and 
the  character  of  the  spaces  where  the  air  remains 
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is  altered.  When,  on  the  other  hand,  after  the 
puhnonary  vessels  have  been  duly  injected,  the 
artery  with  one  colour  and  the  veins  with  another, 
and  when  the  lungs  have  afterwards  been  kept  in 
a  moist  state,  it  will  be  impossible  for  any  one 
who  examines  them,  either  by  the  naked  eye  or 
by  the  microscope,  to  fail  to  observe  that  the 
structure  of  the  air-tubes  is  as  distinct  and  dif- 
ferent from  that  of  the  true  pulmonary  or  paren- 
chymetic  tissue  as  it  is  possible  for  any  structures 
to  be. 

Whenever  the  smallest  fragment  of  such  an 
injected  lung  is  examined  by  the  microscope, 
any  person,  however  uninstructed,  would  be  able 
at  once  to  discriminate  which  was  bronchial  tube, 
and  which  pulmonary  tissue.  But  the  case  is 
quite  different  if  a  portion  of  dried  lung  be  exa- 
mined:  the  pulmonary  tissue  will  then  have 
become  shrivelled  up  and  agglutinated  together, 
so  that  the  whole  structure  will  appear  as  if  it 
consisted  of  nothing  else  but  minute  bronchial 
tubes,  in  consequence  of  its  spongy  tissue  being 
quite  obliterated. 

But,  avoiding  these  errors  and  carefuUy  in- 
specting moist  specimens  of  properly-injected 
lungs,  it  will  be  found  that  the  terminal  bron- 
chial tubes  split  up  into  certain  minute  branches, 
which,  as  they  differ  both  from  the  ultimate  pul- 
monary tissue  and  from  the  true  bronchial  tubes, 
ought,  properly  speaking,  to  be  considered  as 
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holding  an  intermediate  condition  between  the 
two,  and,  as  such,  to  be  entitled  to  a  distinct 
appellation.  It  is  now  proposed  to  call  them, 
for  the  sake  of  distinction,  pedicels.  {T^ide  A, 
No.  5,  fig.  d.) 


Sekies  a,  No.  5,  fig.  6,  (sheep's  lung,)  shows  a  ter- 
minal bronchial  tube,  with  numerous  pedicels,  one 
of  which,  X,  is  attached  to  a  leaflet  (magnified  5 
diametera). 


The  length  of  each  pedicel  does  not  much  Pedicels, 
exceed  its  diameter,  and  the  pedicels  are  not  fur- 
nished with  what  may  strictly  be  called  a  mucous 
membrane.  The  walls  of  the  bronchial  tubes,  up 
to  the  point  of  giving  off  the  pedicels,  are  of  con- 
siderable thickness,  and  their  interior  is  lined  with 
mucous  membrane ;  and  this  is  covered  with  a 
very  remarkable  and  very  vascular  plexus,  which 
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is  exclusively  connected  with  the  pulmonary 
vessels,  and  more  particularly  with  the  pulmonary 
veins.  At  the  spot  where  the  pedicels  are  given 
off,  the  structure  of  the  bronchial  tubes  splits,  as 


a 


Series  A,  No.  6,  fig.  c,  is  a  diagram  representing,  on  an  exceed- 
ingly magnified  scale,  a  section  of  a  leaflet.  It  shows  how 
each  leaflet  receives  several  pedicels  from  diSerent  ultimate 
tubes,  and  how  the  interior  of  each  leaflet  is  divided  into 
greater  and  lesser  air-cells,  which  freely  communicate  with  one 
another  and  with  the  pedicels.  It  shows  also  that  the  interior 
of  the  leaflets  is  divided  into  its  compartments  by  the  inter- 
lacing of  processes  given  ofi"  from  the  difierent  pedicels.  It 
further  shows  that  some  of  the  pedicels  terminate  in  little  filmy 
tufts,  a,  a,  a,  which  appear  on  the  surface  of  the  leaflets,  and 
become  continuous  with  the  loose  flocculent  tissue  by  which 
the  leaflets  are  surrounded. 


it  were,  into  two  layers  ;  the  thicker,  firmer,  and 
more  elastic  of  the  two  expands  and  encloses  an 
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ultimate  portion  of  tlie  lungs  (called  in  this 
Treatise  a  leaflet),  and  becomes  continuous  with 
the  fibrous  tissue  which  encloses  the  rest  of  the 
parenchymetic  structure,  dipping  down  between 
the  different  lobules  and  leaflets,  so  as  to  form 
the  sulci  by  which  they  are  divided.    Five  or  six 
of  the  pedicels  are  usually  given  off  at  the  spot 
where  the  bronchial  tube  undergoes  this  change, 
and  each  of  them  enters  a  distinct  leaflet;  but 
each  of  these  leaflets  receives  numerous  pedicels, 
each  given  off  from  a  separate  ultimate  bronchial 
tube.    Each  pedicel,  on  entering  the  leaflet,  ex- 
pands into  processes  which  extend  to  the  peri- 
meters of  the  leaflet,  and  divide  its  interior  into 
numerous  compartments.     These  compartments 
usually  go  by  the  name  of  "  air-cells."    They  are 
formed  in  a  manner  strongly  resembling  that  by 
wbich  the  hyloid  membrane  divides  the  vitreous 
humour  of  the  eye  into  its  ''cells."    {Vide  A, 
No.  5,  fig.  c.) 

Each  leaflet  receives  distinct  filaments,  given 
off  from  the  pulmonary  artery,  which  forms  a 
minutely  anastomosing  plexus  around  its  walls, 
and  on  the  processes  which  constitute  its  interior 
ceUs.  {Vide  A,  No.  5,  fig,  d)  Each  part  of  these 
receives  a  very  complete  supply  of  still  more 
minute  vessels  derived  from  the  sustinent  artery. 

The  shape  of  these  leaflets  has  already  been 
described  as  presenting  three  distinct  surfaces, 
each  defined  by  a  margin  more  or  less  acute. 
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The  basement  membrane  of  these  leaflets  is  a 
continuation  or  expansion  from  the  fibrous  struc- 


Sebies  a,  No.  5,  fig.  d,  shows  a  pedicel  termi- 
nating in  a  leaflet.  The  leaflet  is  covered  by  a 
plexus  derived  from  the  pulmonary  artery 
(magnified  20  diameters). 

ture  of  the  bronchial  tubes,  and  forms  a  tough 
elastic  capsule  which  limits  the  shape  of  the 
lobules  and  leaflets,  and  dips  down  into  the  sulci 
between  each  of  them.    {Vide  A,  No.  5,  fig.  e.) 


Series  A,  No.  5,  fig.  e,  sho-ws  a  small  bundle  of 
leaflets  distended  vnih.  plaster  of  Paris  (magni- 
fied 3  diameters). 

In  consequence  of  each  leaflet  receiving  several 
pedicels  from  as  many  distinct  ultimate  bronchial 


ANATOMY  OF  THE  LUNGS. 


39 


tubes,  there  is  a  very  minute  anastomosis  esta-  Anasto- 

mosis  of 

blislied  between  these  tubes,  by  means  oi  the  ultimate 

.  Ti       p        •         1  bronchia 

leaflets  which  unite  the  pedicels  oi  various  bron-  tubes, 
chial  tubes,  which  would  otherwise  have  no  com- 
munication with  one  another.  No  other  com- 
munication nor  anastomosis,  except  this,  exists 
between  any  two  bronchial  tubes  in  any  part  of 
the  lungs,  (of  course  the  place  where  each  tube 
branches  out  from  the  larger  one,  from  which  it 
takes  its  origin,  -  is  not  included  in  this  state- 
ment,) and  the  only  communication  between  the 
air  contained  in  adjoining  lobules  is  that  which 
the  leaflets  at  the  base  of  each  establish  by 
means  of  their  pedicels.  It  is  in  consequence  of 
these  adjoining  leaflets  thus  blending  together  at 
the  base  of  each  lobule,  that  it  is  found  imprac- 
ticable entirely  to  separate  any  particular  lobule 
from  those  which  are  adjacent  to  it  without  in- 
flicting some  injury  to  the  structure  of  both, 
although  the  sulci  which  divide  them  may  be 
marked  and  very  decisive.  The  same  observa- 
tion applies  to  the  leaflets,  since  they  also  cling 
in  like  manner  to  the  other  leaflets  which  adjoin 
them :  it  applies  also  to  the  lobes  themselves, 
which  cannot  be  wholly  separated  from  the  other 
lobes  without  sustaining  some  damage  to  the 
tissue  at  the  base  of  each,  where  they  are 
adherent. 

It  will  not  be  necessary  to  add  anything  to 
what  is  ordinarily  mentioned  in  anatomical  works 
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respecting  the  cartilaginous  rings  and  bands  by 
wliicli  the  larger  bronchial  tubes  are  partially- 
surrounded,  nor  respecting  the  fibrous  membrane 
which  connects  these  rings  and  bands,  and  con- 
stitutes the  framework  of  the  tubes  themselves 
where  the  cartilaginous  rings  are  absent;  it  is 
sufficient  to  say  that  the  whole  of  the  fibrous 
and  fibro-cartilaginous  portion  is  furnished  with 
blood  from  the  sustinent  artery,  and  not  in  any 
degree  from  the  pulmonary  vessels.  ( Vide  A,  No.  5, 
fig./.)  It  is  different  with  respect  to  the  mucous 


Sbbies  a,  No.  6,  fig.  /,  shows  the  interior  of  a 
bronchial  tube,  with  the  fibro-cartilaginous  por- 
tion minutely  injected  from  the  so-called  bron- 
chial arteries.  The  mucous  membrane  has  been 
carefully  removed.    (Magnified  20  diameters.) 

membrane  by  which  these  tubes  are  lined :  this 
receives  a  moderate  quantity  of  extremely  minute 
capillary  blood-vessels,  derived  from  the  vessels 
above  mentioned,  evidently  merely  for  the  repair 
of  its  tissue,  in  common  vdth  every  other  part  of 
the  lungs,  which,  in  like  manner,  is  supplied  from 
the  same  source,  for  the  same  purpose ;  but  the 


Cartila- 
ginous 
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Special  vascular  plexus  with  whicli  the  surface  of 
the  mucous  membrane  is  covered  is  wholly  in  con- 
nexion with  the  pulmonary  vessels,  and  more 
especially  with  the  pulmonary  veins,  and  is  not 
in  the  sHghtest  degree  associated  with  the  sus- 
tinent  arteries. 

Before  entering  more  minutely  into  the  subject 
of  the  distribution  of  the  blood-vessels  in  the 
bronchial  tubes,  in  the  mucous  membrane,  in  the 
leaflets,  and  in  the  structure  of  the  lungs  in 
general,  as  well  as  into  the  method  to  be  adopted 
in  injecting  and  preparing  the  lungs  so  as  to 
demonstrate  the  ramifications  of  the  blood-vessels 
in  each  particular  part,  it  now  only  remains  to 
speak  of  the  rugae  with  which  the  mucous  mem- 
brane is  corrugated,  in  order  to  complete  that 
branch  of  the  subject  which  relates  to  the  general 
structure  of  the  lungs. 

The  rugae  are  obviously  caused  by  the  contractile  Rugae, 
property  of  some  circular  fibres  which  embrace 
and  surround  the  longitudinal  ones. 

The  rugse  are  only  visible  when  the  diameters  Longi- 
of  the  bronchial  tubes  have  been  diminished  by  S  cS 
the  contraction  of  the  circular  fibres.    When  the  fib^s. 
whole  lung  has  been  kept  distended  for  some 
days  by  pumping  salt-and-water  or  some  viscid 
liquid  into  the  bronchial  tubes,  the  tendency  of 
those  tubes  to  contract  will  be  overcome,  and  the 
mucous  surface  will  then  present  a  smooth  ap- 
pearance, free  from  any  rugje. 
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The  contractile  fibres,  both  longitudinal  and 
circular,  are  continuous  with  the  fibrous  tissue, 
which  has  been  already  described  as  an  expansion 
of  the  outer  coat  of  the  bronchial  tubes,  and 
which  furnishes  a  kind  of  capsule  or  framework 
to  the  leaflets  and  lobules. 

The  contractile  action  of  the  circular  and  longi- 
tudinal fibres  of  the  bronchial  tube,  and  of  the 
capsules  of  the  leaflets  and  lobules,  is  doubtless 
controlled  by  the  operation  of  one  cause,  which 
influences  them  all,  and  compels  them  to  act  in 
unison  with  one  another ;  and  not  only  so,  but 
likewise  causes  them  to  act  in  combination  with 
the  complicated  machinery  of  muscles,  external  to 
the  lungs,  which  are  occupied  in  the  process  of 
mechanical  breathing :  and  it  is  as  clear  as  any 
physiological  deduction  can  possibly  be,  that  the 
nerves  of  the  pulmonary  plexus,  and  more  parti- 
cularly that  part  which  l^elongs  to  the  vagus 
nerve,  are  the  agents  by  which  the  unanimity  of 
the  muscular  actions  necessary  to  accomplish  the 
function  of  alternately  expanding  and  contracting 
the  chest,  with  the  allied  phenomena  (e.y.,  cough- 
ing and  sneezing),  is  brought  about. 

It  is,  however,  of  great  importance  that  a  clear 
distinction  should  be  drawn  between  the  action 
by  which  the  chest  is  mechanically  filled  with  air 
by  its  alternate  expansion  and  contraction,  and 
that  physiological  process  and  its  immediate  re- 
sults, which  depend  upon  the  amount  and  degree 
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with  wliicli  tlie  oxygen  combines  with  the  blood 
in  the  lungs,  after  the  atmosphere  has  been 
brouglit  into  contact  with  it,  through  the  mus- 
cular influences  provided  for  that  purpose.  The 
action  of  a  fly-wheel  in  a  watch  may  be  essential, 
in  order  to  set  free  at  proper  intervals  the  motive 
force  of  the  mainspring  of  the  instrument ;  but 
it  is  not  the  fly-wheel  which  puts  the  whole  chain 
of  events  into  operation,  nor,  indeed,  which  sus- 
tains the  movements  of  the  fly-wheel  itself. 

In  making  an  injection  of  the  lungs,  the  only  Objects  to 
result  that  can  be  at  all  worth  aiming  at  must  tained. 
be  to  be  enabled  thereby  to  discriminate  one  set 
of  blood-vessels  from  another,  and  to  make  out 
the  distributions  and  peculiarities  of  each.  If, 
however,  the  object  be  merely  to  make  orna- 
mental preparations,  without  doubt  that  end  may 
be  attained  with  very  considerable  success,  and 
an  exceedingly  small  amount  of  trouble,  by  using 
injection  of  only  one  colour,  and  by  adopting  the 
convenient  theory,  that  they  all,  arteries  and 
veins,  anastomose  together,  supply  the  same 
tissues,  and  are  in  every  respect  alike. 

If  this  plan  be  adopted,  and  this  end  only  s  ize  and 
sought  after,  an  injection  consisting  of  size  and  ''^'""''°"* 
vermihon  will   answer  all  the  purposes  very 
admirably :  beautifully-injected  specimens  can  be 
made  for  the  microscope  by  these  means,  but  no 
physiological  deductions  can  be  drawn  from  them. 
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The  vermilion  will  withstand  a  great  deal  of  wash- 
ing and  coarse  manipulation,  which  would  destroy- 
any  preparations  containing  injections  made  with 
distinctive  colours. 

There  is  also  no  difficulty  in  making  any 
number  of  the  minutest  injections  of  a  more 
useful  character,  when  a  suitable  apparatus  for 
the  purpose  is  used,  which  will  demonstrate 
the  course  and  peculiarities  of  each  particular 
set  of  blood-vessels,  and  in  which  each  set  of 
blood-vessels  may  be  kept  distinct,  so  as  to  be 
readily  recognised,  by  causing  them  each  to  be 
filled  with  a  dijfferent-coloured  fluid.  But  the 
real  difficulty  consists  in  afterwards  preserving 
the  preparations  made  in  this  manner,  and  in 
making  microscopical  objects  from  them  which 
would,  at  a  future  time,  exhibit  the  anatomical 
facts  in  a  clear  and  decisive  manner.  The  size 
which  is  used  in  these  injections  continues  for  a 
considerable  time  to  exude  from  the  vessels,  and 
to  infiltrate  the  tissue,  causing  at  first  a  cloudi- 
ness, and  afterwards  an  opacity,  which  prevents 
the  minute  capillaries  from  being  distinguished. 
This  opacity  remains  sometimes  for  months,  but 
it  becomes  at  length  re-dissolved:  frequently,  how- 
ever, the  preparations  are  destroyed  by  efi'orts  made 
with  a  view  to  hasten  this  process  of  clearing. 
These  difficulties  are  not  met  with,  at  least  to 
any  considerable  extent,  when  all  the  vessels  are 
injected  with  vermilion,  because  this  is  a  material 
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which  is  not  liable  to  lose  its  colour,  when  solvent 
fluids  are  used  to  clear  away  the  superfluous  size. 

The  apparatus  by  which  the  specimens  were  Appara 
made  from  which  the  facts  produced  in  this 
treatise  were  elicited,  consisted  of  two  pumps 
of  equal  dimensions,  each  fitted  with  a  solid  brass 
plunger  ground  to  fit  its  barrel.  They  were 
made  to  fix  firmly  to  the  table ;  and  each  was 
supphed  with  an  appropriate  suction  and  delivery 
pipe,  and  furnished  with  suitable  valves.  The 
piston  of  each  was  made  to  lift  by  means  of  a 
lever-handle  with  a  parallel  motion,  so  as  to 
cause  the  pressure  to  be  perpendicular ;  and  both 
handles  were  so  bent  that  they  could  be  lifted  by 
one  hand  at  the  same  moment. 

By  raising  the  handles,  each  barrel  was  filled 
with  a  fluid  of  a  particular  colour ;  and  by  letting 
the  handles  descend  by  their  own  weight,  or  with 
such  additional  weight  as  it  was  thought  proper 
to  attach  to  either  of  the  levers,  or  to  both,  the 
fluids  were  driven  onwards,  each  independently 
of  the  other,  with  a  vis  a  ter(/o  not  exceeding  the 
weight  of  the  pistons  with  their  handles.  The 
pressure,  therefore,  which  was  made  on  the  coats 
of  the  vessels  into  which  the  fluid  of  either  was 
propelled,  was  governed  by  the  resistance  which 
these  gave  to  the  onward  flow  of  the  liquid,  but 
could  never  exceed  the  pressure  per  square  inch 
which  the  adjusted  weight  of  the  pistons  exercised 
upon  the  fluid  in  the  barrel  of  the  pump. 
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By  simply  raising  both  handles  at  the  same 
moment,  the  pumps  were  filled  with  their  respec- 
tive fluids;  and  by  allowing  them  to  descend 
passively,  all  jerks  and  violence  were  avoided, 
and  the  respective  liquids  were  allowed  to  flow 
into  their  appropriate  blood-vessels  through 
flexible  tubes  which  connected  the  pumps  with 
them.  The  fluids  themselves,  into  which  the 
suction-pipes  were  inserted,  were  kept  of  a  proper 
temperature  by  being  immersed  in  a  water-bath. 
Precau-         The  operation  of  injecting  the  blood-vessels 

tions  to  be  in'  i  t     i  ^ 

used.  was  by  this  means  made  a  very  gradual  one,  and 
could  be  spread  over  a  considerable  time  without 
fatigue  or  provoking  sudden  muscular  efibrts  on 
the  part  of  the  operator.  Occasionally  the  handles 
were  supported,  so  as  to  allow  the  capillary  blood- 
vessels to  contract,  and,  by  their  own  elasticity, 
to  propel  onwards  the  fluid  already  injected  into 
them,  and  afterwards  to  afford  them  an  oppor- 
tunity of  being  again  distended  with  the  fluid  : 
an  action  somewhat  resembling  the  ordinary  pul- 
sations of  the  arteries  was  thus  communicated  to 
the  blood-vessels. 

By  adopting  this  plan,  the  uncertainties  and 
irregularities  attendant  upon  all  injections  made 
by  muscular  eff'ort  were  got  rid  of 


General  Observations  as  to  the  Plan  to  he  adopted 
in  mahing  Injections  either  of  the  Pidmonary  or  of 
the  Sustinent  Vessels.— In  order  to  make  an  injec- 
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tion  of  the  pulmonary  blood-vessels,  so  as  after- 
wards to  be  enabled  to  distinguish  which  is 
pulmonary  artery,  and  which  pulmonary  vein,  it 
is  not  only  requisite  that  the  arteries  should  be 
injected  of  one  colour  and  the  veins  of  another, 
but  it  is  likewise  of  importance  that  they  should 
both  be  done  at  the  same  time,  so  that  the  two 
kinds  of  injection  should  meet  in  the  capillaries  : 
otherwise  it  will  be  found  that  the  injection 
which  is  first  made,  whether  it  be  into  arteries  or 
veins,  will  flow  on  through  the  capillaries,  and 
distend  vessels  appropriate  to  the  opposite  colour. 
It  is  also  desirable  (except  merely  for  the  purpose 
of  proving  that  it  can  be  done)  not  to  attempt  to  in- 
ject both  the  pulmonary  and  the  sustinent  vessels 
in  the  same  specimen.  It  is  always  preferable 
to  inject  the  sustinent  vessels  exclusively  in  one 
preparation,  and  the  pulmonary  vessels  in  another. 

When  this  is  done,  it  will  be  observed  that 
particular  vessels,  which  are  never  injected  from 
the  pulmonary  system,  are  well  distended  by 
injecting  the  sustinent  arteries  ;  and  that  a  per- 
fectly distinct  set  of  vessels,  belonging  exclusively 
to  the  aortic  system,  and  having  very  marked 
peculiarities  of  their  own,  are  brought  to  light  by 
such  an  injection :  and  it  is  further  seen  that  such 
an  injection  will  never  in  any  case,  except  as  the 
result  of  rupture,  enter  those  vessels  which  are 
peculiar  to  the  pulmonary  system. 

When,  on  the  other  hand,  the  pulmonary 
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vessels  are  alone  injected,  it  always  results  tliat 
the  injection  is  confined  to  a  particular  distribu- 
tion, which  is  perfectly  definite,  and  never  en- 
croaches upon  that  peculiar  arrangement  which 
is  allotted  to  the  sustinent  arteries.  If,  however, 
it  be  attempted  to  inject  the  sustinent  arteries 
with  one  colour  and  the  pulmonary  vessels  with 
another  in  the  same  specimen,  it  will  be  found 
that  the  pulmonary  vessels  so  greatly  prepon- 
derate in  dimensions  and  number  over  the  susti- 
nent, that  the  latter  can  afterwards  scarcely  be 
distinguished,  in  consequence  of  their  becoming 
completely  buried  and  concealed,  as  it  were,  by 
the  pulmonary  injection,  and  by  the  size  which 
exudes  from  it.  Even  in  the  cases  where  the 
sustinent  vessels  alone  are  injected,  so  as  to  give 
a  uniform  yellow  colour  to  the  whole  lung,  it  is 
requisite  that  the  greatest  care  should  be  observed 
to  avoid  their  becoming  quite  obscured  and  indis- 
tinct from  the  exudation  of  superfluous  size  which 
is  apt  pertinaciously  to  cling  to  the  tissue,  and 
which  it  is  generally  found  very  difBcult  to  detach 
from  it. 

To  inject  the  pulmonary  vessels  separately,  it 
is  convenient  to  adopt  the  following  plan : — 
To  iniect       Having  opened  the  pericardium,  one  injecting- 
the  pui-       •  g  nrovided  with  a  stopcock,  should  be  inserted 

monary        ii'i  •   i  ,  j   •  i      •    i  ii 

system.     through  the  walls  of  the  right  ventricle  into  the 
pulmonary  artery,  and  be  carefully  secured  there 
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by  a  ligature  passed  around  the  root  of  the 
pulmonary  artery. 

Another  injectmg-pipe,  also  furnished  with  a 
stopcock,  should  then  be  inserted  into  the  left 
auricle  through  its  auricular  appendix,  and  secured 
in  its  place  by  a  ligature  passed  around  the  ap- 
pendix, which  requires  to  be  drawn  forward  by  an 
assistant.  In  order  to  guard  against  the  risk  of 
injecting  the  sustinent  artery  and  its  capillaries 
by  the  same  fluid  which  is  being  forced  into  the 
pulmonary  veins,  it  will  be  desirable  that  a  strong 
ligature  should  be  passed  around  the  root  of  the 
aorta,  so  as  to  prevent  any  of  the  injection  which 
might  be  forced  through  the  mitral  valve  into  the 
left  ventricle  from  finding  its  way  into  the  aorta. 

These  preliminaries  having  been  arranged,  it  is 
advantageous,  in  the  next  place,  to  pump  a  quantity 
of  warm  water  through  the  pipe  inserted  into  the 
pulmonary  artery,  and  to  continue  to  do  so  until  it 
passes  out  quite  clear  through  the  pipe  inserted 
into  the  left  auricular  appendix.  The  object  of  this 
is  to  wash  away  the  blood,  which  would  otherwise 
remain  in  the  capillaries  of  the  pulmonary  vessels, 
and  would  prevent  the  coloured  fluid  from  duly 
entering  them.  This  done,  the  suction-pipe  of 
each  pump  is  to  be  placed  in  the  vessel  containing 
its  appropriate  injection.  If  the  intention  is 
rather  to  show  the  capillaries  in  connexion  with 
the  pulmonary  artery  in  preference  to  those  more 
immediately  in  relation  with  the  pulmonary  vein, 
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it  will  be  desirable  to  use  freshly-precipitated 
cbromate  of  lead  in  liquid  size  for  the  pump 
which  is  connected  with  the  pulmonary  artery, 
and  the  ordinary  injection  of  size  and  vermilion 
for  that  allotted  to  the  pulmonary  veins ;  and  in 
this  case  an  additional  weight  should  be  attached 
to  the  lever  belonging  to  the  pump  which  propels 
the  liquid  into  the  artery.  If,  on  the  contrary, 
it  be  required  to  demonstrate  the  tufts  of  capil- 
laries from  which  the  pulmonary  veins  take  their 
origin,  then  it  will  be  necessary  to  use  the  yellow 
injection  for  these  vessels,  and  the  red  for  the 
arteries,  and  to  apply  the  preponderating  force  on 
the  pump  which  propels  the  yellow.  The  reason 
of  this  is,  that  the  yellow  injection  readily  pene- 
trates capillaries  which  the  red  injection  can  only 
with  difficulty  be  made  to  enter,  and  after  the 
injection  has  been  made  the  yellow  vessels  show 
themselves  more  vividly  in  contrast  with  the  red. 

From  this  it  will  be  seen  that  it  depends  upon 
the  circumstance  as  to  which  of  the  two  has  been 
subjected  to  the  preponderating  pressure,  to  deter- 
mine whether  the  injected  capillaries  rather  par- 
take of  the  colour  which  is  sent  into  the  arteries, 
or  of  that  sent  into  the  veins. 

Having  made  these  preliminary  arrangements, 
the  handles  of  both  the  pumps  should  be  raised  at 
the  same  time ;  and  then  they  should  be  allowed 
to  descend  passively,  and  great  caution  should  be 
used  (particularly  at  first)  that  the  injection  is  not 
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too  suddenly  or  rapidly  made,  and  that  the  force 
is  not  prolonged  ;  but  that  the  blood-vessels 
should  have  opportunities  afforded  them  of  re- 
lieving themselves  from  their  distension,  by  caus- 
ing the  handles  of  the  pumps  from  time  to  time 
to  be  supported,  so  that  the  pressure,  being  tem- 
porarily removed,  the  capillaries  and  larger  vessels 
may  contract  by  their  own  elasticity,  and  their 
coats  may  thus  escape  being  stretched  to  a  degree 
that  might  otherwise  cause  them  to  burst. 

In  order  to  succeed  thoroughly  in  making  the 
injections,  two  important  particulars  are  to  be 
kept  in  view :  first,  to  allow  the  operation  to 
occupy  a  very  considerable  duration  of  time, 
applying  the  pressure  very  gradually,  and  care- 
fully avoiding  all  jerks  or  violence;  and  secondly, 
to  persevere  in  the  injection  for  a  long  time,  at 
intervals,  even  after  the  lung  to  the  naked  eye 
appears  to  have  received  its  full  supply  of  injec- 
tion. The  size  will  continue  to  stream  out  by 
filtration,  through  the  tissue  of  the  lungs,  leav- 
ing the  solid  part  of  the  injection  in  the  blood- 
vessels ;  and  the  perfection  of  the  preparation  will 
afterwards  be  in  proportion  as  the  solid  part  of 
the  injection  is  made  to  occupy  the  interior  of 
the  blood-vessels,  to  the  exclusion  of  the  size. 

Having  concluded  the  injection,  the  whole 
should  be  suspended  for  at  least  a  week  before  it 
is  cut,  in  order  to  allow  the  size  which  continues 
to  exude  from  it  to  drain  away  as  much  as  pos- 
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sible  ;  it  should  then  be  washed  thoroughly,  and 
afterwards  allowed  to  soak  in  weak  spirit  and 
water,  to  which  some  pure  naphtha  should  be 
added. 

To  inject  Having  injected  thus  one  pair  of  lungs,  in 
nent        which  the  conrse  and  distribution  of  the  pulmo- 

vessels.  _ 

nary  vessels  can  afterwards  be  studied,  and  from 
which  preparations  for  the  microscope  illustra- 
tive of  every  part  can  be  made,  another  pair  of 
lungs  should  be  injected,  specially  to  demonstrate 
the  course  and  distribution  of  the  (so-called) 
bronchial  vessels ;  and  in  order  to  carry  out  this 
result  the  following  steps  should  be  taken : — 

The  whole  of  the  contents  of  the  chest,  includ- 
ing the  aorta,  should  be  removed  from  the  body, 
taking  care  to  have  a  sufficient  length  of  each  of 
the  intercostal  arteries  still  attached  to  the  trunk 
of  the  aorta,  so  that  they  may  each  be  secured  by 
ligature. 

A  ligature  shonld  be  applied  around  both  extre- 
mities of  the  oesophagus,  and  on  both  vense  cavse, 
on  both  ends  of  the  vena  azygos,  and,  in  short, 
on  the  cut  ends  of  all  the  veins.  One  injecting- 
pipe,  with  a  stopcock,  should  be  inserted  into  the 
arteria  innominata  through  its  cut  end,  and  se- 
curely fastened  there  ;  another  similar  pipe,  with 
a  stopcock,  should  be  fastened  in  the  extremity 
of  the  thoracic  aorta.  The  object  of  this  latter 
is,  that  when  the  injection  is  pumped  into  the 
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aorta  througli  tlie  arteria  innominata,  the  air 
contained  in  the  aorta,  in  the  first  instance,  may 
make  its  escape  through  that  stopcock ;  and  when 
the  injection  is  in  progress,  that  the  stopcock 
in  the  extremity  of  the  aorta  may  be  occasionally 
opened,  so  as  to  allow  the  injection  sent  into  the 
aoi-ta  to  be  renewed  from  time  to  time  with  fresh 
and  warm  fluid ;  since  it  happens  that,  as  the  in- 
jection sent  into  that  vessel  is  only  slowly  disposed 
of  by  the  sustinent  and  coronary  arteries  (which 
latter  are  purposely  injected  at  the  same  time,  in 
order  to  give  additional  scope  and  elasticity,  and 
to  avoid  the  risk  of  the  pressure  becoming  too 
great,  by  being  exclusively  directed  on  to  the  sus- 
tinent arteries),  there  would  be  considerable  danger 
of  causing  the  trunks  of  those  arteries  to  burst 
before  their  capillaries  were  filled,  unless  these 
precautions  were  taken.  Ligatures  must  also  be 
put  on  the  left  carotid  and  subclavian  arteries, 
and  the  cut  edges  of  the  pleura  and  cellular 
tissue  of  the  posterior  mediastinum  should  be 
gathered  into  bundles  and  enclosed  by  ligatures. 
Ligatures  should  also  be  applied  on  the  four 
pulmonary  veins  externally  to  the  pericardium  : 
great  care  must,  however,  be  observed  not  to  in- 
clude the  sustinent  artery  within  these  ligatures. 
The  object  of  these  ligatures  last  mentioned  is  to 
prevent  any  injection  which  might  be  forced 
through  the  mitral  valve  into  the  left  auricle 
from  passing  into  the  lungs  through  these  veins. 
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and  thus  causing  tlie  vessels  belonging  to  the 
pulmonary  system  to  become  injected. 

It  is  necessary  that  freshly-precipitated  chro- 
mate  of  lead  should  be  used  for  the  purpose  of 
injecting  the  sustinent  arteries,  because  the  capil- 
laries belonging  to  these  vessels  are  so  exceedingly 
minute  that  they  will  not  allow  an  injection 
consisting  of  vermilion  to  enter  them,  however 
finely  this  may  have  been  levigated. 

It  may  occasionally  happen,  when  an  injection 
is  made  through  the  sustinent  arteries,  that,  in 
consequence  of  some  violence  being  used,  the 
capillaries  in  connexion  with  the  arteries  are 
made  to  burst  into  one  or  more  of  the  vessels 
belonging  to  the  pulmonary  system,  and  then 
the  pulmonary  vessels  of  one  or  more  of  the 
lobules,  and  even  of  a  group  of  lobules,  may 
become  injected  from  the  sustinent  arteries :  but 
whenever  that  happens,  it  is  always  in  conse- 
quence of  a  clumsy  amount  of  force  having  been 
employed.  When  this  accident  takes  place,  it 
will  usually  prove  that  it  is  one  of  the  pulmonary 
arteries,  and  not  one  of  the  pulmonary  veins, 
which  sustains  the  damage  through  the  rupture 
of  its  vasa  vasorum  (which  are  exclusively  fur- 
nished from  the  sustinent  arteries),  and  that 
though  some  of  the  pulmonary  capillaries  supply- 
ing the  parenchymetic  structure  may  become  in- 
jected in  consequence,  the  peculiar  plexus  which 
is  dispersed  over  the  mucous  membrane  of  the 
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broncliial  tubes,  and  which  is  more  closely  con- 
nected with  the  pulmonary  veins,  will  be  the  very 
part  which  will  escape  being  injected ;  whereas,  on 
the  contrary,  if  this  plexus  were,  as  is  commonly 
asserted,  suppHed  by  the  sustinent  arteries,  it 
ought  invai'iably  to  be  injected  whenever  the 
sustinent  arteries  are  themselves  filled  :  but  it  has 
been  shown  t/mt  it  is  imjjossihle  to  inject  tJiis  plexus 
from  that  source,  even  in  those  cases  where  by  ac- 
cident a  part  of  the  pulmonary  capillaries  may  re- 
ceive the  injection  sent  into  the  bronchial  arteries. 

In  giving  directions  that  the  injection-pipe 
should  be  inserted  into  the  arteria  innominata 
rather  than  into  the  commencement  of  the  aorta, 
several  advantages  are  sought :  the  necessity  for 
opening  the  pericardium  and  wounding  the  tissue 
of  the  heart  is  avoided,  additional  scope  is  given 
to  the  injection  by  allowing  a  part  to  flow  into 
the  coronary  arteries,  and  the  risk  of  applying 
a  ligature,  so  as  to  obstruct  the  passage  of  the 
fluid  into  the  principal  sustinent  artery,  is  escaped. 
No  other  vessels  but  those  in  connexion  with 
the  aorta  can  possibly  receive  any  direct  supply 
from  this  method  of  injection. 

Were  there  any  anastomosis  between  the  sus- 
tinent and  pulmonary  vessels,  it  must  invariably 
happen  that  these  latter  would  become  injected 
whenever  the  sustinent  arteries  were  filled :  but, 
on  the  contrary,  such  an  event  never  occurs,  and 
can  never  be  made  to  occur,  except  in  an  isolated 
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portion  of  the  parencliymetic  structure,  as  the 
direct  result  of  violence  by  the  bursting  of  its 
vasa  vasorum ;  and  never  under  any  circum- 
stances has  it  ever  yet  happened  to  any  individual 
that  the  plexus  peculiar  to  the  bronchial  mucous 
membrane  has  been  injected  from  the  sustinent 
or  so-called  bronchial  arteries. 

The  injection  from  the  sustinent  arteries,  when 
properly  made,  is  always  seen  to  extend  into  the 
veins  on  the  surface  of  the  lungs;  and  this 
result  could  not  take  place  without  the  pulmonary 
vessels  becoming  at  the  same  time  filled,  had 
there  been  any  anastomosis  between  them  and 
the  bronchial  blood-vessels.  But  the  injection 
from  the  sustinent  arteries  invariably  does  pass 
into  those  veins  on  the  surface  of  the  lungs ;  and 
it  can  be  shown  to  do  so  in  a  hundred  consecutive 
injections,  without  in  any  one  instance  the  pul- 
monary capillaries  or  vessels  becoming  in  the 
slightest  degree  injected. 

Moreover,  it  will  be  found  that  the  injection 
also  enters  those  larger  sustinent  veins  which 
accompany  the  bronchial  tube,  and  flows  through 
them  into  the  right  auricle, — but  in  no  case 
penetrates  into  the  left  auricle,  which  it  would 
certainly  do  were  there  any  communication  be- 
tween the  sustinent  and  the  pulmonary  vessels. 

ti?n™f"the  pairs  of  lungs,  then,  having  been  injected 

injected         ^j^g  manner  iust  described,  it  remains  to  notice 

lungs. 
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the  appearances  which  each  presents  when  they 
are  afterwards  examined. 

To  besrin  with  that  in  which  the  snstinent 
arteries  have  been  filled  with  yellow  injection. 

The  veins  found  in  the  subpleural  surface 
have  been  already  mentioned ;  and  as  much  has 
likewise  been  said  respecting  those  which  accom- 
pany the  larger  bronchial  tubes  as  it  is  requisite 
to  expatiate  upon. 

The  sustinent  arteries  accompany  closely  the  of"the 
bronchial  tubes  in  all  their  ramifications,  bein^  sustinent 

~   or  so- called 

firmly  bound  down  to  them.    {Vide  B,  No.  1.)  bronchial 


arteries. 


Sekies  B  No.  1,  (sheep's  lung,)  shoAvs  the  ramifica- 
tion  ot  the  trunks  of  the  sustinent  arteries  on  the 
external  surface  of  the  bronchial  tubes  (natural  size). 

They  divide  as  the  tubes  themselves  divide,  but 
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become  more  numerous,  and  give  off  branches 
wliich.  ramify  in  the  different  layers  of  the  sub- 
pleural  cellular  tissue.  The  sustinent  arteries  also 
supply  freely  the  fibro-cartilaginous  structure  of 
the  bronchial  tubes,  and  the  fibrous  structure 
also  where  the  cartilages  are  absent,  with  a  free 
ramification  of  fine  vessels,  and  some  of  these 
extend  in  the  form  of  exceedingly  minute  capil- 
laries into  the  tissue  of  the  mucous  membrane 


Sekies  B,  No.  2,  (sheep's  lung,)  shows  the  interior  of 
the  bronchial  tube.  The  larger  sustinent  vessels 
are  visible  through  the  transparent  mucous  mem- 
brane :  some  exceedingly  minute  capillaries  spread 
into  the  mucous  membrane  (magnified  2  diameters). 


which  lines  them.  {Vide  B,  No.  2.)  These  are 
exceedingly  minute,  and  they  occupy  a  distinct 
and  independent  course,  making  no  anastomosis 
with  the  proper  vascular  plexus  which  is  spread 
over  the  mucous  membrane. 

The  mucous  membrane  requires  a  supply  of 
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vessels  for  the  repairs  of  its  tissue,  in  common 
with  that  of  the  remainder  of  the  lungs ;  and 
these  small  capillaries  derived  from  the  sustinent 
ai-tery  are  evidently  adapted  for  that  object; 
while  the  much  more  vascular  plexus  connected 
with  the  pulmonary  vessels  is  wholly  and  exclu- 
sively devoted  to  a  respiratory  purpose,  in  which 
the  secretion  of  bronchial  mucus  is  included,  and 
the  two  sets  of  vessels  are  as  distinct  in  their 
ramifications  as  they  are  in  their  functions.  This 
point  has  been  established  beyond  any  possibility 
of  dispute,  by  preparations  being  produced  in 
which  both  sets  of  vessels  are  to  be  seen  clearly 
and  unequivocally  injected  with  materials  of  dif- 
ferent colours   in  the  same  specimen,  and  in 
which  the  ramifications  of  both  are  displayed 
most  evidently,  each  totally  unlike,  independent 


Series  B,  No.  3,  (sheep's  lung,)  shows  a  portion  of  the 
mucous  membrane  minutely  injected  by  large  capillaries 
belonging  to  the  pulmonarj-  vessels,  as  presented  by 
the  dark  hues,  and  by  some  excessively  minute  capil- 
knes  :  these  are  shown  by  the  white  hnes  (magnified 


of  and  distinct  from  the  other.    {Vide  B,  No.  3.) 


ANATOMY  OF  THE  LUNGS. 

A  careful  injection  of  the  sustinent  vessels  was 
first  made,  and  the  pulmonary  vessels  were  injected 
with  fluid  of  a  difierent  colour  on  the  following 
day.  Had  there  been  any  anastomosis  between  the 
two  kinds  of  vessels,  it  is  clear  that  the  pulmonary 
capillaries,  being  much  the  largest,  would  have 
been  filled  with  the  first  injection,  and  could  not 
afterwards  have  been  injected  with  fluid  of  a 
different  colour.  While,  therefore,  the  mucous 
membrane  receives  a  moderate  quantity  of  ex- 
cessively minute  capillary  vessels,  derived  from 
the  sustinent  artery,  for  the  purposes  of  that 
which  has  been  called  (though  erroneously)  its 
nutritious  supply,  it  is  at  the  same  time  furnished 
with  a  prodigiously  vascular  and  abundant  plexus 
of  vessels,  derived  from  the  pulmonary  system, 
in  order  that  the  facilities  for  exposure  to  air 
which  the  large  surface  of  bronchial  membrane 
affords  may  be  available  for  the  function  of 
respiration. 

But,  as  the  fibro-cartilaginous  structure  of  the 
tubes,  and  the  fibrous  tissue  .where  the  cartilages 
are  absent,  do  not  possess  any  surface  to  wliich 
the  air  can  gain  access,  it  is  found  that  they  do 
not  receive  any  distribution  whatever  from  the 
pulmonary  vessels,  but  are  freely  supplied,  as  far 
as  their  own  requirements  are  concerned,  with 
capillaries  exclusively  belonging  to  the  bronchial  - 
system.  Certain  minute  vessels,  it  is  true,  of 
the  pulmonary  system  connected  with  the  air- 
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cells,  or  more  properly  witli  the  leaflets,  which 
immediately  surround  the  bronchial  tubes,  pene- 
trate tlrou(ih  the  fibro-cartilaginous  and  fibrous 
structure  of  the  tubes  in  order  to  reach  the  plexus 
lining  the  mucous  membrane ;  and  certain  other 
vessels,  also,  which  collect  the  blood  from  that 
plexus,  pierce  in  the  other  direction  the  fibrous 
structure  to  join  the  ramusculi  which  are  dis- 
persed over  the  external  surface  of  the  tubes,  and 
collect  the  arterialized  blood  from  the  plexus 
within  it.  Both  of  these  are  in  connexion  with  the 
pulmonary  vessels;  but  although  they  pass  directly 
through  the  fibrous  and  fibro-cartilaginous  tissue, 
they  are  never,  under  any  circumstances,  distri- 
buted to  them.  {Vide  p.  72.)  It  is  invariably 
the  case  that  these  tissues  derive  their  supply 
wholly  and  exclusively  from  the  sustinent  vessels ; 
and  whenever  the  pulmonary  vessels  are  the  only 
ones  injected,  it  will  always  be  found  that  these 
structures  are  not  in  the  least  injected,  however 
minutely  every  portion  of  the  pulmonary  system 
may  have  been  fiUed. 

Having  supplied  branches  to  the  tissue  of  the 
bronchial  tubes,  and  to  the  layers  of  the  cellular 
tissue  which  spread  out  from  the  places  where 
the  bronchial  tubes  are  given  ofi",  the  diminished 
trunks  of  the  sustinent  arteries  continue  to  ac- 
company the  tubes  until  they  enter  the  pulmo- 
nary tissue,  and  are  there  dispersed  in  an  ex- 
ceedingly fine  plexus  distributed   equally  and 
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minutely  over  every  part,  and  supply  freely  aU 
the  processes  of  fibrous  tissue  by  which  the  in- 
terior of  each  leaflet  is  subdivided  into  its  com- 
partments.   {Vide  B,  No.  4,  fig.  a  and  fig.  b.) 


Series  B,  No.  4,  fig.  a,  sbows  the  distribution  of  tlie 
sustinent  capillaries  in  the  leaflets  (magnified  3 
diameters). 


Series  B,  No.  4,  fig.  6.    A  portion  of  the  same 
as  fig.  a  (magnified  20  diameters). 


Emerging  from  these,  the  commencement  of 
the  sustinent  veins  can  be  distinguished,  which 
afterwards  run  a  straight  course  peculiar  to  them- 
selves, in  contact  with  the  pedicel. 

The  plexus  in  the  leaflets  is  much  the  most 
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vascular  of  any  distribution  of  the  sustinent 
artery:  it  is  perfectly  independent  of  tlie  pul- 


Seeies  B,  No.  4,  fig.  c,  shows  the  commence- 
ment of  the  sustinent  veins,  injected  from  the 
sustinent  arteries,  through  exceedingly  minute 
capillaries  (magnified  20  diameters). 


monary  vessels,  and  is  evidently  provided  for  the 
reparation  of  the  tissue  of  the  leaflets  and  air-cells ; 
which  office  it  is  equally  evident  the  pulmonary 
vessels  are  not  in  the  least  concerned  in,  since 
their  ramifications  are  simply  such  as  will  most 
perfectly  ensure  their  thorough  exposure  to  the 
air. 

In  addition  to  the  branches  of  the  sustinent  Eamifica- 
artery  already  enumerated,  some  minute  terminal  terminal 
twigs  accompany  those  small  bronchial  tubes  arterieTin 
which  have  already  been  described  as  reaching  pleural 


the  surface  of  the  lungs,  or  of  the  lobules,  without 
terminating  in  leaflets :  guided  by  these  tubes. 


cellular 
tissue. 
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these  small  arteries  reach  the  surface  of  the  lungs, 
or  of  the  lobules,  and  there  form  an  intimate 
anastomosis  with  other  branches  of  the  same 
artery  in  the  subpleural  cellular  tissue,  and  in 
the  interlobular  spaces.  (Fide  B,  No.  5,  fig.  a 
and  fig.  d.) 


Sekies  B,  No.  5,  fig.  a,  shows  the  apex  of  one 
of  the  lungs,  with  the  sub-pleural  sustinent 
veins,  injected  through  the  sustinent  arteries 
(natural  size). 

The  veins  by  which  the  blood  is  collected  from 
the  sustinent  arteries  have  been  already  described. 


Distribu-       rji    p^occed,  in  the  next  place,  with  the  con- 

tion  of  the  r  '  ^ 

pulmonary  gideratiou  of  the  distribution  of  the  pulmonary 

vessels. 

vessels. 
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It  will  be  found  that  nothing  can  be  easier 
than  to  trace  out  the  course  and  ramifications  of 
the  pulmonary  artery  and  veins,  when  a  pair  of 
lungs  injected  in  the  manner  above  described, 
with  the  arteries  of  one  colour  and  the  veins  of 
another,  is  examined.  The  mode  of  distribution 
of  each  is  marked,  decisive,  and  invariable. 

The  pulmonary  artery  is  always  seen  accom-  Puimo- 
panying  the  bronchial  tube,  dividing  as  it  divides,  artery, 
and  maintaining  an  exact  correspondence^with  its 
subdivisions  down  to  the  point  at  which  the 
terminal  bronchial  tubes  give  off  their  pedicels. 

In  some  works  it  is  asserted  that,  as  they 
diminish  in  size,  the  pulmonary  arteries  become 


Series  B,  No.  5,  fig.  b.     A  portion  of  the  foregoing 
engraving,  p.  64  (magnified  20  diameters). 

more  numerous  than  the  bronchial  tubes.  This 
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is  not  the  case.  Wherever  there  is  a  bronchial 
tube,  there  is  also  one  corresponding  pulmonary 
artery,  and  never  more  than  one. 

Throughout  the  lung,  the  pulmonary  artery 
always  runs  on  the  upper  side  of  the  bronchial 


Seeies  C,  No.  1,  fig.  a,  (sheep's  lung),  shows  the  pul- 
monaiy  artery  x  accompanying  the  bronchial  tube, 
and  subdividing  as  it  divides  down  to  its  capillary 
distribution  (magnified  2  diameters). 

tube ;  and  whenever  the  bronchial  tube  is  of  suf- 
ficient size  to  have  an  accompanying  pulmonary 
vein,  this  is  placed  as  universally  underneath  the 
bronchial  tube.  The  smaller  bronchial  tubes  and 
pulmonary  arteries  are  not  accompanied  by  a 
corresponding  pulmonary  vein,  as  this  is  placed 
at  a  distance,  being  found  in  the  interlobular 
fissure  which  separates  the  lobules ;  but  as  the 
pulmonary  veins  increase  in  size,  they  approach 
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one  of  the  larger  bronchial  tubes,  a^nd  then  run 
in  apposition  with  its  under  surface. 


Series  C,  No.  1,  fig.  b.    A  portion  of  the  same 
as  fig.  a  (magnified  20  diameters). 


In  following  out  the  course  above  described, 


Series  C,  No.  2,  fig.  a,  (sheep's  lung,)  shows  the  ultimate  dis- 
tribution of  the  pulmonary  artery  in  capillaries  which  freely 
anastomose  among  themselves,  and  arc  exclusively  distributed 
to  the  leaflets,  x,  Pulmonary  artery  terminating  in  s,  its  capil- 
laries ;  ?/,  a  minute  bronchial  tube,  having  a  plexus,  m,  m, 
on  its  walla,  from  which  that  portion  of  the  pulmonary  vein 
which  takes  its  origin  from  the  plexus  in  the  bronchial  mucous 
membrane  is  derived.    (Magnified  20  diameters.) 

V  2 
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the  pulmonary  artery  simply  continues  to  divide 
again  and  again,  giving  off  its  branches  on  either 
side  precisely  as  the  bronchial  tubes  do.  No 
sort  of  capillary  distribution  to  any  of  the  sur- 
rounding tissues  is  made  in  any  part  of  its  course ; 
every  portion  of  it  reaches  the  ultimate  leaflets  of 
the  lungs,  and  it  does  not  give  any  branches  of 
supply  to  any  other  portion :  it  makes  no  sort  of 
anastomosis,  either  with  its  own  branches  or  with 
any  other  vessels,  until  it  reaches  its  final  desti- 
nation ;  and  then  the  distribution  of  every  indi- 
vidual portion  of  it  is  exactly  alike,  and  that 
distribution  is  solely  and  entirely  to  the  leaflets. 
When  each  bronchial  tube  spreads  out  into  its 
final  pedicels,  the  corresponding  ultimate  twig 


Series  C,  No.  2,  fig.  h,  (sheep's  lung,)  shows  the  ultimate 
terminations  of  the  pulmonary  artery,  x,  and  the  com- 
mencement of  the  pulmonary  vein,  m;  y,  bronchial 
tube.    (Magnified  3  diameters.) 
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of  the  pulmonary  artery  expands  into  a  very  re- 
markable reticulation.  {Vide  Series  C,  No.  2, 
fio-.  a  and  fiff.  b.)  This  reticulation  is  a  mesh- 
work  of  minute  capillaries  which  anastomose  in 
the  most  intimate  manner ;  and  this  anastomosis 
is  not  confined  to  the  meshes  of  each  terminal 
twig  of  pulmonary  artery,  but  there  is  likewise 
a  close  intercommunication  between  the  capillary 
networks  of  adjoining  leaflets:  so  that,  like  the 
bronchial  tubes,  the  trunks  of  every  subdivision 
of  the  pulmonary  artery  are  kept  wholly  asunder 
and  distinct  until  they  arrive  at  their  final  distri- 
bution, and  then  the  most  equal  and  free  inter- 
course is  established  between  all  the  capillaries. 

Having  now  traced  the  blood  brought  by  the  Formation 

.  and  course 

pulmonary  artery,  and  havmg  seen  that  every  of  the 
portion  of  it  reaches  the  leaflets,  and  is  there  dis-  vei^!"^^^ 
tributed  in  such  a  manner  as  to  be  suited  to  its 
fullest  exposure  to  the  atmosphere,  but  not  in 
any  degree  so  as  to  furnish  any  structure  with 
its  supplies  for  its  repairs  or  construction,  it  re- 
mains to  be  seen  in  what  way  the  blood  (now 
become  arterialized)  is  collected  again  into  the 
veins  which  are  to  conduct  it  back  to  the  heart. 
The  arrangement  by  which  this  is  done  would 
be  altogether  as  simple  and  unequivocal  as  the 
distribution  of  the  artery,  were  it  not  that  a 
diverticulum,  as  it  were,  of  a  part  of  the  blood 
returning  from  the  leaflets  is  made,  whereby  a 
portion  of  it  undergoes  a  second  application  to 
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the  atmospheric  influence  previous  to  reaching 
the  larger  trunks  of  the  veins,  by  being  spread 
out  in  an  extensive  plexus,  which  is  distributed 
over  the  bronchial  mucous  membrane.  {Vide 
Series  C,  No.  3,  fig.  a.) 


Series  C,  No.  3,  fig.  a,  (sheep's  lung,)  shows  the  in- 
terior of  a  bronchial  tube,  with  its  mucous  mem- 
brane minutely  injected,  in  connexion  with  the 
pulmonary  veins  (magnified  10  diameters). 


The  feature  which  prominently  attracts  atten- 
tion when  examining  a  lung  in  which  the  pulmo- 
nary arteries  and  veins  have  been  injected  with 
different  colours,  is  the  fact  that  the  mucous  mem- 
brane of  the  bronchial  tubes  of  every  part  of  the 
lungs  is  of  the  same  colour  as  that  of  the  injection 
which  has  been  passed  into  the  pulmonary  veins, 
and  is  not,  like  the  remainder,  made  up  of  an  equal 
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admixture  of  capillaries  containing  both  colours  : 
so  that  if  the  pulmonary  arteries  have  been  per- 
fectly injected  with  vermilion,  and  the  pulmonary 
veins  with  chromate  of  lead,  the  mucous  mem- 
brane will  be  decisively  and  uniformly  yellow ;  and 
this  yellow  colour  will  be  caused  by  the  plexus 
which  lines  the  bronchial  tubes  being  fully  in- 
jected by  that  fluid  which  entered  the  pulmonary 
veins ;  and  if  the  colour  of  the  injection  has  been 
reversed,  then  also  the  colour  of  the  mucous 
membrane  will  be  reversed,  and  the  contrast  will 
be  as  striking  in  the  opposite  way :  the  mucous 
membrane  will  then  be  uniformly  red.  It  will 
be  impossible  to  impart  anything  like  the  same 
depth  of  colour  to  the  mucous  membrane  by  any 
amount  of  injection  by  the  bronchial  artery,  and 
it  is  only  by  the  most  complete  injection  possible 
of  this  latter  artery  that  any  vessels  whatever 
in  connexion  with  it  can  be  made  to  show  them- 
selves in  the  mucous  membrane  at  all ;  and  then, 
those  vessels  will  be  of  the  minutest  size  imagi- 
nable, and  have  a  distribution  totally  unlike  and 
different  from  the  proper  plexus  which  is  con- 
nected with  the  pulmonary  veins.  Both  sets 
may,  however,  be  made  visible  (as  already  re- 
marked) in  the  same  specimen,  and  then  both 
are  found  to  be  entirely  distinct;  and  it  is 
evident,  therefore,  that  they  enter  into  no  sort  of 
anastomosis. 

If  the  predominance  of  force  in  making  the 
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injections  of  the  pulmonary  vessels  lias  been 
applied  to  the  pulmonary  artery,  some  of  the 
coloured  fluid  injected  into  that  vessel  may  have 
been  made  to  pass  through  the  capillaries  distri- 
buted to  the  leaflets  into  the  plexus  which  lines 
the  mucous  membrane ;  and  then  it  can  be  made 
apparent  that  they  are  continuous  with  that 
plexus,  which,  however,  is  more  nearly  allied  to 
the  pulmonary  veins,  since  the  injection  sent  by 
the  pulmonary  arteries  does  not  reach  them 
until  after  it  has  passed  through  the  capillaries 
of  the  leaflets.  Still,  this  fact  proves  still  more 
convincingly  that  this  plexus  exclusively  belongs 


Series  C,  No.  3,  fig.  h,  (sheep's  lung),  shows  the  ra- 
miisculi  placed  externally  to  the  bronchial  tube, 
which  collect  the  blood  from  the  plexus  of  the 
mucous  membrane,  and  convey  it  to  the  trunks  of 
tlie  pulmonary  veins  (magnified  10  diameters). 
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to  tlie  pulmonary  system.  This  plexus  makes 
tlie  only  deviation  from  that  which  is  perfectly 
simple  and  evident,  in  the  arrangement  by  which 
the  arteriahzed  fluid  is  conducted  by  the  pul- 
monary veins  to  the  left  auricle  of  the  heart. 
Bamusculi,  which  are  easily  to  be  demonstrated, 
collect  the  blood  from  the  plexus  and  pass  it  into 
the  trunks  of  the  pulmonary  veins.  These  ra- 
musculi  are  situated  on  the  external  surface  of  the 
bronchial  tubes.  {Vide  Series  C,  No.  3,  fig.  b.) 

The  plexus  lining  the  mucous  membrane  is  ob- 
viously a  sort  of  diverticulum  from  the  main  cur- 
rent, by  which  the  arterialized  blood  is  returned  to 
the  left  auricle  of  the  heart,  and  is  quite  distinct 
and  independent  of  any  anastomosis  whatever ;  it 
forms  a  much  more  vascular  layer  over  the  mucous 
membrane  than  could  at  all  be  attributed  to  the 
sustinent  vessels,  even  if  it  could  be  shown  that 
any  portion  of  the  distribution  of  these  latter 
reached  this  plexus  (while  the  contrary  is  proved 
beyond  all  possibility  of  dispute) ;  and  it  may  be 
fairly  a  matter  of  doubt  whether,  if  the  whole  of 
the  so-called  bronchial  arteries  were  exclusively 
confined  to  this  plexus,  and  had  no  other  distri- 
bution, they  would  be  large  enough  to  supply  an 
equally  vascular  distribution  to  it.  But  it  has 
been  conclusively  proved  that  the  sustinent  arte- 
ries are  spread  out  in  a  very  uniform  degree  to 
every  part  of  the  lungs  ;  their  principal  distribu- 
tion being  to  the  fibrous  tissue  of  the  leaflets,  and 
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to  the  fibro-cartilaginous  portions  of  the  bronchial 
tubes. 

Setting  aside  this  diverticulum  sent  to  the 
mucous  membrane,  and  that  portion  which  goes 
to  the  longitudinal  channels  of  the  pleura,  the 
remainder  of  the  anatomical  characters  of  the 
pulmonary  vein  are  as  simple  as  possible.  If  a 
specimen  be  examined  in  which  the  pulmonary- 
veins  have  been  minutely  injected  with  chromate 
of  lead,  it  will  be  found  that  the  pulmonary  veins 
owe  their  commencement  to  little  tufts  of  capil- 


Sebies  C,  No.  3,  fig.  c,  (sheep's  lung,)  shows  the  com- 
mencement of  the  largest  portion  of  the  pulmonary 
veins  by  tufts  in  the  interior  and  on  the  surface  of 
the  leaflets,  m,  wi,  Tufts  forming  the  origin  of  pul- 
monary veins  ;  91,  11,  terminations  of  the  pulmonary 
artery.    (Magnified  20  diameters.) 

laries  in  the  interior  of  the  leaflets;  and  a  dif- 
ference will  be  observed  in  the  character  of  the 
capillaries  from  which  the  veins  take  their  origin, 
and  of  those  in  which  the  terminal  pulmonary 
arteries  are  distributed :  in  the  latter  the  reticula- 
tion is  of  an  uniform  and  equal  character,  while  in 
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the  former  they  are  collected  in  little  knots  or 
bundles,  from  which  the  minute  pulmonary  veins 
are  seen  to  issue.  It  will  be  found  also  that  there 
is  in  the  upper  surface  of  each  lobule  rather  a  more 
extensive  ramification  of  the  capillaries,  directly 
continuous  with  the  arteries ;  and  that  the  mi- 
nutest twigs  of  veins  are  arranged  near  the 
margins  of  each  leaflet,  and  speedily  dip  down 
into  the  sulci  between  the  leaflets,  to  form  larger 
veins  in  the  interlobular  surfaces.  (Vide  Series  C, 


Series  C,  No   4,  fig.  a,  (sheep's  lung,)  shows  the 
quadrilateral  bodies  on  the  surface  of  the  lung,  with 
the  commencements  of  the  pulmonary  veins,  'm  m 
dipping  down  between  them,    p,  A  fissure  between 
two  lobules.    ^Magnified  20  diameters.) 

No.  4,  fig.  ^5!.)  These  continue  to  increase  in  size 
as  they  run  in  the  interlobular  spaces,  where  they 
are  still  placed  in  the  fissures  or  crevices  which 
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intervene  between  adjoining  leaflets  and  lobules ; 
and  tbey  collect  twigs  indiscriminately  from  all  the 


Series  C,  No.  4,  fig.  i,  (sheep's  lung,)  shows  the 
larger  veins,  m,  on  an  uncut  interlobular  surface. 
They  collect  their  tributaries  indiscriminately  from 
the  adjoining  lobules.  x,  x,  Minute  pulmonary 
arteries.    (Magnified  10  diameters.) 

lobules  and  leaflets  among  wliich  they  are  placed, 
{Fide  Series  C,  No.  4,  fig.  d  and  fig.  c.)  The  blood, 
therefore,  which  they  collect  is  not  from  any  par- 


Sebies  C,  No.  4,  fig.  c,  (sheep's  lung,)  shows  the  collec- 
tion by  the  interlobular  veins,  m,  m,  of  its  tributaries 
from  a  cut  surface,  x,  cc,  Pulmonary  arteries ;  p,  p, 
fissures  between  lobules,  with  pulmonary  veins,  m,  m, 
running  in  them.    (Magnified  30  diameters.) 
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ticular  leaflet  or  lobule,  but  each  leaflet  and  lobule 
sends  its  blood  to  more  than  one  pulmonary  vein. 
In  this  particular  a  very  different  arrangement 
prevails  from  that  which  governs  the  distribution 
of  the  pulmonary  artery  and  of  the  bronchial  tubes, 
previous  to  their  arriving  at  that  stage  of  their 
progress  in  which  the  pedicels  are  given  off.  The 
arrangement  of  the  pulmonary  veins  is  such  as  to 
favour  the  collection  of  the  blood  from  as  wide  an 
area  as  possible ;  while  that  of  the  bronchial  tubes 
and  of  the  pulmonary  artery,  previous .  to  the 
formation  of  its  capillary  network,  is  special  and 
exclusive.    {Vide  Series  C,  No.  4,  fig.  d.) 


When  the  pulmonary  veins  which  run  in  the 
interlobular  spaces  have  attained  a  certain  size, 
they  soon  come  into  contact  with  the  bronchial 
tubes,  and  one  of  them  becomes  placed  on  the 
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under  surface  of  each  tube,  but  still  continues  to 
run  in  an  interlobular  space.  {Vide  Series  C,  No.  5, 
fig.  a  and  fig.  b,  and  fig.  c.)  They  collect  similar 
branches  from   other  lobules,  and  receive  the 


Sebies  C,  No.  5,  fig.  a,  (slieep's  lung,)  shows  the  relative 
position  of  the  larger  trunks,  taken  longitudinally. 
X,  Pulmonary  artery  ;  y,  bronchial  tube ;  m,  pulmonary 
vein.  (Diminished.) 


trunks  of  the  ramusculi  which  run  on  the  outer 


! 


Srkies  C,  No.  5,  fig.  h,  is  a  diagram  sliowing  the  relative 
positions  of  the  trunks  of  the  different  vessels  as  seen  in  a 
transverse  section.  y,  Bronchial  tube  with  its  rugfB ;  /, 
leaflets  which  cling  to  the  bronchial  tube  and  supply  its 
plexus  with  blood ;  x,  pulmonary  artery  (placed  above  the 
tube)  ;  m,  pulmonary  vein  (placed  below  the  tube) ;  g,  sus- 
tinent  artery  ;  h,  h,  sustinent  veins. 
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surfaces  of  tlie  bronchial  tubes,  and  collect  the 
blood  from  the  plexus  within  them ;  and  thus 
they  continue  to  increase  in  size  until  they  ter- 
minate in  the  four  large  veins  which  enter  the 
left  auricle  of  the  heart. 


Series  C,  No.  5,  fig.  c,  is  a  diagram  showing  the  prin- 
cipal features  in  the  minute  anatomy  of  the  lungs. 
X,  Pulmonary  artery  ;  y,  bronchial  tube  with  its 
ramuscuh  ;  /,  leaflets  clinging  to  bronchial  tube  ; 
m,  trunk  of  pulmonary  vein. 

In  this  course  no  branches  of  any  sort  or  kind 
are  given  off  from  them  to  any  structure  what- 
ever, and  they  receive  no  contributions  from  the 
bronchial  vessels.  Most  certainly  the  blood 
brought  by  the  sustinent  arteries  is  not  conveyed 
back  (as  some  have  asserted)  to  the  heart  in  the 
smallest  degree  by  these  veins ;  otherwise  there 
would  be  a  small  circulation  going  on  round  and 
round,  through  the  left  side  of  the  heart,  through 
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the  mucous  membrane,  vid  the  sustinent  arteries, 
and  back  to  the  left  side  of  the  heart,  through 
the  pulmonary  veins  :  which  hypothesis,  though 
put  forward  in  almost  all  modern  anatomical 
works,  would  be  entirely  subversive  of  every 
physiological  deduction  that  ever  yet  was  made, 
or  that  ever  could  be  made,  and  carries  on 
the  face  of  it  its  own  confutation.  If  enter- 
tained, it  would  even  negative  the  fact  of  there 
being  such  a  thing  as  the  circulation  of  the 
blood. 

This  current  idea,  that  the  arterial  blood  leaves 
the  aorta  by  the  so-called  bronchial  arteries  in 
order  to  go  again  into  the  same  system  of  blood- 
vessels in  the  lungs  from  which  it  has  just  taken 
its  departure,  is  manifestly  and  glaringly  unte- 
nable. It  would  be  impossible  to  imagine  that 
it  should  do  this  for  no  other  purpose  than  that 
it  might  immediately  come  back  to  the  same 
aorta  in  the  self-same  arterial  state  in  which  it 
was  before,  and  that  it  should  make  this  circuit 
for  the  purpose  of  accomplishing  some  change  or 
function  in  the  lungs,  while  itself  undergoes  no 
change  whatever,  or,  if  any,  only  such  as  would 
of  necessity  damage,  po'o  tanto,  its  efficiency  for 
the  very  purpose  for  which  it  was  sent  into  the 
aorta  at  all. 

All  the  above-mentioned  postulates  are  ob- 
viously involved  in  the  theory  propounded  in 
modern  treatises,  that  in  consequence   of  the 
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assumed  non-existence  of  special  veins  in  con- 
nexion with  the  so-called  bronchial  arteries,  the 
blood  brought  to  the  lungs  by  the  latter  vessels 
is  restored  to  the  circulation  by  means  of  the 
pulmonary  veins. 


CONCLUSION. 

It  would  be  superfluous  in  the  present  Treatise 
to  cite  the  experiments  and  proofs  which  were 
many  years  ago  communicated  to  the  Royal 
Society,  and  subsequently  reiterated  in  various 
publications,  by  which  the  fact  of  a  galvanic 
current  pervading  the  living  blood,  and  gene- 
rated by  the  action  of  the  atmospheric  oxygen  on 
the  venous  blood  in  the  lungs,  was  unanswerably 
demonstrated  :  because  unless  the  case  is  already 
established  by  those  evidences  beyond  all  possible 
dispute,  it  would  be  an  idle  and  useless  endeavour 
to  confirm  the  truth  of  any  proposition  whatever 
by  ocular  demonstration  and  by  incontestable 
facts.  It  may,  however,  be  incidentally  remarked 
that  the  experiments  of  Professor  Matteucci 
confirm  indirectly  and  unwittingly  the  same  con- 
clusions. Whenever  the  thighs  of  frogs  are  pre- 
pared in  the  manner  which  he  directs,  so  as  to 
constitute  a  kind  of  voltaic  pile,  it  invariably 
happens  that  the  outer  surfaces  of  the  moist 
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limbs  become  positively  electric,  while  the  interior, 
which  are  secluded  from  that  influence,  are  nega- 
tively so.  This  arises  from  the  direct  action  of 
the  atmosphere  upon  the  moist  limbs  of  the  dead 
frogs,  and  is  in  no  respect  due  to  the  remains  or 
dregs  (so  to  speak)  of  the  vitality  which  was  once 
enjoyed  by  the  living  reptiles.  " 

The  muscular  fibres  which  intervene  between 
the  internal  and  external  portions  in  each  limb — 
namely,  that  whereon  the  atmosphere  exercises 
its  influence,  and  that  which  is  protected  from  its 
effects — being  but  an  indifferent  conductor,  a  cer- 
tain amount  of  voltaic  electricity  (generated  at  that 
very  time  hy  the  atmospheric  oxygen  acting  on  the 
external  surface)  is  accumulated,  and  this  again 
may  be  discharged  by  establishing  the  continuity 
of  the  galvanic  circle  through  or  across  those 
intervening  muscular  fibres ;  and  this  can  easily 
be  done  by  using  a  metallic  armature  so  as  to  join 
the  two  surfaces. 

That  those  muscular  fibres  should  contract 
when  the  galvanic  current  thus  generated  is  dis- 
charged through  them,  is  no  more  extraordinary 
than  that  they  should  do  the  same  thing  when  a 
galvanic  current  generated  in  any  other  way  is 
made  to  traverse  through  them,  and  does  not  at  all 
prove  the  persistence  of  the  same  vital  influences 
to  which  they  gave  obedience  while  the  animal 
was  living,  and  can  no  more  be  attributed  to  its 
vitality  than  the  motions  of  a  wooden  toy  which 
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is  made  to  jump  on  the  floor  by  the  ingenious 
appHcation  of  beeswax  and  catgut  can  be  as- 
signed to  the  same  cause. 

That  the  muscular  fibres  should  still  be  capable 
of  contracting  when  acted  upon  by  a  particular 
physical  cause,  proves  nothing  more  than  that 
the  contractile  power  still  remains  ;  and  the  same 
fact  is  shown  quite  as  evidently  in  the  elastic 
contractility  belonging  to  the  catgut  strings  of 
an  ordinary  musical  instrument.  Nobody,  how- 
ever, has  yet  had  the  presumption  to  attribute 
the  harmonies  elicited  from  the  strings  of  Paga- 
nini's  violin,  in  virtue  of  their  elastic  contractility, 
to  the  indwelling  vital  melody  originally  pos- 
sessed by  the  animals  from  which  those  strings 
were  made.  This  would  be  not  one  whit  more 
preposterous  than  to  identify  the  motions  in  a 
dead  frog's  legs,  caused  by  a  galvanic  current 
generated  at  the  time  by  an  obvious  cause,  with 
the  vitahty  possessed  by  the  creature  when  it 
was  a  living  and  breathing  animal. 

Vitality  is  a  galvanic  force  existing  exactly 
during  the  time,  and  just  so  long  and  in  pro- 
portion as  the  animal  breathes,  and  not  one 
instant  longer.  Its  efficacy  depends  upon  an 
uninterrupted  circuit  being  established  through 
the  whole  of  the  living  blood ;  and  this  is  the 
true  import  of  the  mechanical  circulation  of  the 
blood :  the  meaning  of  the  word  living  blood  is 
comprised  in  this  fact. 


84 


ANATOMY  OP  THE  LUNGS, 


The  mode  in  which  the  galvanic  current  is 
made  to  traverse  the  living  blood  may  easily  be 
understood  by  substituting  a  portion  of  the  in- 
testines of  an  ox  or  a  sheep  filled  with  salt  and 
water,  for  the  copper  wires  which  are  used  as 
conductors  in  an  ordinary  galvanic  battery :  the 
conductors  so  constructed  will  act  precisely  in 
the  same  way  as  the  copper  wires  would  do  in 
their  action  on  the  magnetic  needle,  and  in  elec- 
trolytic and  electrotypic  operations. 

The  blood  contained  in  the  larger  blood-vessels 
exactly  accomplishes  this  result  with  respect  to 
the  vital  current  which  controls  and  gives  force 
to  all  the  functional  operations  of  the  animal 
body;  the  systemic  capillaries  being  so  many 
decomposing  cells,  governed  by  the  primary 
current,  generated  by  the  action  of  the  atmo- 
sphere on  the  venous  blood  in  the  lungs. 


THE  END. 


London,  New  Burlington  Street, 
January,  1802. 
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THE  LAWS  OF  HEALTH  IN  THEIR  RELATIONS  TO  MIND 

AND  BODY.    A  Series  of  Letters  from  an  Old  Practitioner  to  a  Patient.    Post  Svo- 
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A  MANUAL  OE  BOTANY.   With  nearly  1,200  Engravings  on  Wood. 
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URINARY  DEPOSITS;  THEIR  DIAGNOSIS,  PATHOLOGY, 

AND  THERAPEUTICAL  INDICATIONS.  With  Engravings  on  Wood.  Fifth 
Edition.  Post  8vo.  cloth,  10s.  6d.  ix. 
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IV. 

THE  MICROSCOPE  AND  ITS  REVELATIONS.   With  nume- 

rous  Engravings  on  Wood.    Second  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 
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ADVICE  TO  A  WIFE  ON  THE  MANAGEMENT  OF  HER 
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cloth,  6s.  ^rjrjj,..,j,a,^j,,,j 

MR.   COO  LEY. 

COMPREHENSIVE  SUPPLEMENT  TO  THE  PHARMACOPCEUS. 
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A  MCTIONAEY  OF  PEACTICAL  SURGERY  AND  ENCYCLO- 
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fjgp^  ^-&f  

S  MR,  Churchill's  publications.  n 
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trations on  Wood.    Fourth  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 
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Edition.    Post  8vo.  cloth,  6s. 
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A  MANUAL  OE  CHEMISTRY;  with  numerous  Illustrations  on  Wood. 
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MR.  GALLOWAY. 


I. 

THE  FIRST  STEP  IN  CHEMISTRY.    Third  Edition.   Fcap.  8vo. 


cloth,  5s. 

A  MANUAL  OF  QUALITATIYE  ANALYSIS.   Third  Edition. 

Post  8vo.  cloth,  5s. 

111. 

CHEMICAL  TABLES.    On  Five  Large  Sheets,  for  School  and  Lecture 

Rooms.    Second  Edition.    4s.  6d. 

MR.    F.   J.  GANT. 

THE  IRRITABLE  BLADDER  :  its  Causes  and  Curative  Treatment- 
Post  8v().  clotli,  4s  6(/. 

^  i^"^ 
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DR.  GIBB,  M.R.C.P. 

ON  DISEASES   OF  THE  TEROAT,    EPIGLOTTIS,  AND 

WINDPIPE.    Post  8vo.  cloth,  Bn. 


MRS.  GODFREY. 

ON  THE  NATURE,  PREVENTION,  TREATMENT,  AND  CURE 

OF  SPINAL  CURVATURES  and  DEFORMITIES  of  the  CHEST  .md  LIMBS 
without  ARTIFICIAL  SUPPORTS  or  any  MECHANICAL  APPLIANCEs! 
Third  Edition,  Revised  and  Enlarged.    8vo.  cloth,  5s. 


DR.   GRANVILLE,  F.R.S. 


THE    MINERAL    SPRINGS    OE    YICHY  :  their  Efficacy  in  the 
Treatment  of  Gout,  Indigestion,  Gravel,  &c.    8vo.  cloth,  5s, 

ON  SUDDEN  DEATH.    Post  8vo.,  2..  6d. 

MR.  GRAY,  M.R.C.S. 

PRESERVATION  OF  THE  TEETH  indispensable  to  Comfort  and 
Appearance,  Health,  and  Longevity.    18mo.  cloth,  3s. 


MR.  GRIFFITHS. 

CHEMISTRY  OF  THE  FOUE  SEASONS -Spring,  Summer, 
Autumn,  Winter.  Illustrated  with  Engravings  on  Wood.  Second  Edition.  Foolscan 
8vo.  cloth,  7s.  6d.  ^ 

THE  SIMPLE  TREATMENT  ""OFMSEASE;  deduced  from  the 

Methods  of  Expectancy  and  Revulsion.    18mo.  cloth,  4s. 

HOOPER'S  PHYSICIAN'S  °VAd¥mECUM;  OR,  MANUAL  OF 

THE  PRINCIPLES  AND  PRACTICE  OF  PHYSIC.'  Ne;  Edition,  cofsWerabfy 
enlarged,  and  rewritten.    Foolscap  8vo.  cloth,  12s.  6d.  "smeiduiy 

GUY'S  HOSPITAL  REP0Rfs7T~bird  Series.  Vols.LtoVn.,8vo 

/s.  bd.  each.  '  ^-'  •  u., 

DR.   HABERSHON,  F.R.C.P. 

OBSERVATIONS  ON  DISEASES  OF  THE  ALIMENTARY 

'  ^«OP«^«US,  STOMACH,^C^CUM,  and^NTESTINirs^^^^^^^ 

ON  THE  INJURIOUS  EFFECTS  OF  MERCURY  IN  THl^ 

TREATMENT  OF  DISEASE.    Post  8vo.  cloth,  3s. ^ 
DR.   MARSHALL    HALL,  F.R.S. 

PRONE  AND  POSTURAL  RESPIRATION  IN  DROWntop 

AND  OTHER  FORMS  OF  APNCEA   OR   STISPPMnrn  i'J^^^WNING 
Post  8vo.  cloth.  6s.  UK   SUSPENDED  RESPIRATION.  ^ 


PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  m  \ivm 

CINE.    SetonH  Sfr(e».    Post  8vo.  cloth,  8s  6c/        ^^^^^^  INMEDI 
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DR.   C.  RADCLYFFE  HALL. 


TOEQTJAY  IN  ITS  MEDICAL  ASPECT  AS  A  EESOET  FOR 

PULMONARY  INVALIDS.    Post  8vo.  cloth,  5s. 


MR.  HARDWICH. 

A   MANUAL    OF    PHOTOGRAPHIC    CHEMISTRY,  sixtii 

Edition.    Foolscap  8vo.  cloth,  7s.  Gd. 


MR.  HARE,  F.R.C.S. 

PRACTICAL  OBSERYATIONS  ON  THE  PREYENTION, 

CAUSES,  AND  TREATMENT  OF  CURVATURES  OF  THE  SPINE;  with 
Engravings.    Third  Edition.    8vo.  cloth,  6s. 


DR.  JAMES    B.  HARRISON. 

ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OF  LEAD,  and  its  Effects  on  the  Human  Body.    Foolscap  8vo.  cloth,  3s.  Gd. 


DR.  HARTWIG. 


^    ON   SEA  BATHING  AND   SEA  AIR.     Second  Edition.     Fcap.  ^ 

8vo.,  2s.  Gd. 

ON  THE  PHYSICAL  EDUCATION  OF  CHILDREN.  Fcap. 

8vo.,  2s.  Gd.   

DR.  A.    H.  HASSALL. 

THE  MICROSCOPIC  ANATOMY  OF  THE  HUMAN  BODY, 

IN  HEALTH  AND  DISEASE.  Illustrated  with  Several  Hundred  Drawings  in 
Colour.    Two  vols.  8vo.  cloth,  £1.  10s. 

THE  URINE,  IN  HEALTH  AND  DISEASE ;  or,  a  Simple  Ex- 

planation  of  the  Physical  Properties,  Composition,  and  Uses  of  the  Urine,  of  the  Functions 
of  the  Kidneys,  and  of  the  Treatment  of  Urinary  Disorders.  With  Twenty-four  En- 
gravings.   Post  8vo.  cloth,  5s. 

MR.  ALFRED    HAVILAND,  M.R.C.S. 

CLIMATE,  WEATHER,  AND  DISEASE;  being  a  Sketch  of  the 

Opinions  of  the  most  celebrated  Ancient  and  Modem  Writers  with  regard  to  the  Influence 
of  Climate  and  Weather  in  producing  Disease.  With  Four  coloured  Engravings.  8vo. 
cloth,  7s. 

MR.  WILLIAM    HAYCOCK,  M.R.C.V.S. 

A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OF 

VETERINARY  MEDICINE  AND  SURGERY.    8vo.  boards,  6s.  Gd. 

ON   THE  ACTION  Of''' MEDICINES'  IN  THE  SYSTEM.  ! 

Being  the  Prize  Essay  to  which  the  Medical  Society  of  London  awarded  the  Pother-  ^ 
gillian  Gold  Medal  for  1862.    Third  Edition,    8vo,  cloth,  12s.  Gd. 

^  „         _  .   
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DR.  HEALE. 

A  TEEATISE  ON  VITAL  CAUSES.  8vo.  doth,  95. 

MR.   CHRISTOPHER    HEATH,  F.R.C.S. 

A  MANUAL  OF  MINOR  SURGERY  AND  BANDAGING,  FOR 

THE  USE  OF  HOUSE-SURGEONS,  DRESSERS,  AND  JUNIOR  PRAC- 
TITIONERS.   With  Illustrations.    Fcap.  8vo.  cloth,  5s. 

MR.  HIGGINBOTTOM,    F.R.S.,  F.R.C.S. E. 

AN  ESSAY  ON  THE  USE  OF  THE  NITRATE  OF  SILVER 

IN  THE  CURE  OF  INFLAMMATION,  WOUNDS,  AND  ULCERS.  Second 
Edition.    Price  5s. 

ADDITIONAL  OBSERYATIONS  ON  THE  NITRATE  OF  SIL- 

VER;  with  full  Directions  for  its  Use  as  a  Therapeutic  Agent.    8vo.,  2s.  6d. 

THE  HARMONIES  OF  PHYSICAL^SCIENCE  IN  RELATION 

TO  THE  HIGHER  SENTIMENTS;  with  Observations  on  Medical  Studies,  and  on 
the  Moral  and  Scientific  Relations  of  Medical  Life.    Post  8vo.,  cloth,  4s. 

DR.   DECIMUS  HODGSON. 

THE  PROSTATE  GLAND,  AND  ITS  ENLARGEMENT  IN 

OLD  AGE.    With  12  Plates.    Royal  8to.,  cloth,  6s. 

MR.  JABEZ  HOGG. 

THE  OPHTHALMOSCOPE  :  an  Essay  on  its  value  in  the  Exploration 
of  Internal  Eye  Diseases.    Second  Edition.    Cloth,  3s.  6d. 


MR.  LUTHER    HOLDEN,  F  R.C.S. 


I. 

HUMAN    OSTEOLOGY :  with  Pktes,  showing  the  Attachments  of  the 

Muscles.    Third  Edition.    8vo.  cloth,  16s 


A  MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

With  Engravings  on  Wood.    Second  Edition.    8vo.  cloth,  16s. 

MR.    BARNARD    HOLT,  FRCS 

VE^uRES^i"?.^?^ ,  TREATMENT '  OF '  STRICTTIEE  OF 

lHh  URLIHRA,  by  the  Employment  of  the  «  Stricture  Dilator."    8vo.  cloth,  3s. 

MR.   C.  HOLTHOUSE. 

ON  SQUINTING,  PARALYTIC  AFFECTIONS  OF  THF  VYv 

and  CERTAIN  FORMS  OF  IMPAIRED  VISION.Tfp.  8vLlo!h!^4s.  cF^' 

'^Sa^^  STRABISMUSr-delivered  at  the  Westminster  Hospital. 

t  ^£  
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DR.   W.   CHARLES  HOOD. 

SUGGESTIONS  FOR  THE  FUTURE  PROYISION  OF  CRIMI- 

NAL  LUNATICS.    8vo.  cloth,  5.s.  6./. 


MR.    P.  HOOD. 

THE  SUCCESSFUL  TREATMENT  OF   SCARLET  FEVER; 

also,  OBSERVATIONS  ON  THE  PATHOLOGY  AND  TREATMENT  OF 
CROWING  INSPIRATIONS  OF  INFANTS.    Post  8vo.  cloth,  5s. 


MR.  JOHN  HORSLEY. 

A  CATECHISM  OF  CHEMICAL  PHILOSOPHY ;  being  a  Familiar 

Exposition  of  the  Principles  of  Chemistry  and  Physics.  With  Engravings  on  Wood. 
Designed  for  the  Use  of  Schools  and  Private  Teachers.    Post  8vo.  cloth,  6s.  6d. 


DR.  HUFELAND. 

THE  ART  OF  PROLONGING  LIFE.   Secoud  Edition.  Edited 

by  Erasmus  Wilson,  F.R.S.    Foolscap  8vo.,  2s.  6d. 


MR.   W.   CURTIS    HUGMAN,  F.R.C.S. 

ON  HIP- JOINT  DISEASE;  with  reference  especiaUy  to  Treatment 
by  Mechanical  Means  for  the  Relief  of  Contraction  and  Deformity  of  the  AiFected  Limb. 
8vo.  cloth,  3s.  C)d.   .^^.w^ 

MR.    HULKE,  F.R.C.S. 

I   A    PRACTICAL    TREATISE    ON    THE    USE   OF    THE  J 

OPHTHALMOSCOPE.    Being  the  Jacksonian  Prize  Essay  for  1859.   Royal  8vo. 
cloth,  8s. 


DR.    HENRY  HUNT. 

ON  HEARTBURN  AND  INDIGESTION.  8vo.cioth,5*. 


DR.   INMAN,  M.R.C.P. 

ON  MYALGIA ;  ITS  NATURE^  CAUSES,  AND  TREATMENT ; 

being  a  Treatise  on  Painful  and  other  Affections  of  the  Muscular  System.  Second 
Edition.    8vo.  cloth,  9s.  u. 

FOUNDATION  FOR  A  NEW  THEORY  AND  PRACTICE 

OF  MEDICINE.    Second  Edition.    Crown  8vo.  cloth,  10s. 


DR.  ARTHUR  JACOB,  F.R.C.S. 

A  TREATISE  ON  THE  INFLAMMATIONS  OP  THE  EYE-BALL. 

Foolscap  8vo.  cloth,  5s. 

MR.  J.  H.  JAMES,  F.R.C.S. 

PRACTICAL  OBSERYATIONS  ON  THE  OPERATIONS  FOR  | 

STRANGULATED  HERNIA.    8vo.  cloth,  5s, 

.Of   —  —3^  ^'^^ 
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k  DR.    PROSSER   JAMES,  M.D. 

SORE-THROAT:  ITS  NATURE,  VARIETIES,  AND  TREAT- 

MENT  ;  including  the  Use  of  the  LARYNGOSCOPE  as  an  Aid  to  Diagnosis.  Post 
8vo,  cloth,  4s.  6d. 

DR.  BENCE   JONES,  F.R.S. 
I. 

MULDER  ON  WINE.    Foolscap  8vo.  cloth,  6s. 

ON  ANIMAL  CHEMISTRY,  in  its  relation  to  STOMACH  and  RENAL 
DISEASES,    8vo.  cloth,  6s. 

DR.  HANDFIELD  JONES,  F.R.S.,  Sc  DR.  EDWARD   H.  SIEVEKING. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY,   illustrated  with 

numerous  Engravings  on  Wood.    Foolscap  8vo.  cloth,  12s.  6d. 


MR.  WHARTON    JONES,  F.R.S. 

A  MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 

OPHTHALMIC  MEDICINE  AND  SURGERY;  illustrated  with  Engravings,  plain 
and  coloured.    Second  Edition.    Foolscap  8vo.  cloth,  12s.  6d, 

THE  WISDOM  AND  BENEFICENCE  OF  THE  ALMIGHTY, 

AS  DISPLAYED  IN  THE  SENSE  OF  VISION;  being  the  Actonian  Prize  Essay 
for  1851.   With  Hlustrations  on  Steel  and  Wood.    Foolscap  8vo.  cloth,  4s.  6d. 

III. 

DEFECTS  OF   SIGHT :   their  Nature,  Causes,  Prevention,  and  General 
Management.    Fcap.  8vo.  2s.  6rf. 

IV. 

A  CATECHISM  OF  THE  MEDICINE  AND  SURGERY  OF 

THE  EYE  AND  EAR.  For  the  Clinical  Use  of  Hospital  Students,  Fcap.  8vo.  2s.  6rf. 

A  CATECHISM  OF  THE  PHYSIOLOGY  AND  PHILOSOPHY 

OF  BODY,  SENSE,  AND  MIND.  For  Use  in  Schools  and  Colleges.  Fcap.  8vo., 
2s.  Gd. 


MR.   FURNEAUX    JORDAN,  M.R.C.S. 

AN  INTRODUCTION  TO  CLINICAL  SURGERY;  WITH  A 

Method  of  Investigating  and  Reporting  Surgical  Cases.    Fcap.  8vo.  cloth,  5.«. 


MR.  JUDD. 

t   A  PRACTICAL  TREATISE  ON  URETHRITIS  AND  SYPHI-  ? 

¥^  ■  Observations  on  the  Power  of  the  Mcnstruous  Fluid,  and  of  the  Dis-  ! 

^         charge  from  Leucorrhcea  and  Sores  to  produce  Urethritis:  with  a  variety  of  Examples  v\ 

™         Experiments,  Remedies,  and  Cures.    8vo.  cloth,  i'l.  5s.  -""pii-b,  \, 

 .    
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DR.  LAENNEC. 

A  MANUAL  OF  AUSCULTATION  AND  PEECUSSION.  Trans- 

lated  and  Edited  by  J.  B.  Sharpe,  M.R.C.S.  .3s. 


DR.    LANE,  M.A. 

HYDEOPATHY ;    OE,  HYGIENIC   MEDICINE.    An  Explanatory 
Essay.    Second  Edition.    Post  8vo.  cloth,  5s. 


MR.   LAWRENCE,  F.R.S. 

A  TEEATISE  ON   EUPTUEES.     The  Fifth  Edition,  considerably 

enlarged.    8vo.  cloth,  16s. 


DR.    LEARED,  M.R.C.P. 

IMPEEFECT  DIGESTION:  ITS  CAUSES  AND  TEEATMENT. 

Second  Edition.    Foolscap  8vo.  cloth,  3s.  Qui. 


DR.    EDWIN  LEE. 
I. 

THE  EFFECT  OF  CLIMATE  ON  TUBEECULOUS  DISEASE, 

with  Notices  of  the  chief  Foreign  Places  of  Winter  Resort.    Small  8vo.  cloth,  4s.  6(/. 

THE  WATEEING  PLACES  OF  ENGLAND,  CONSIDEEED  % 

with  Reference  to  their  Medical  Topography.    Fourth  Edition.    Foolscap  8vo.  cloth, 
7s.  U. 

III. 

THE  BATHS  OF  EHENISH  GEEMANY.  Post  8vo.  cloth,  3.. 

IV. 

HOMOEOPATHY  AND  HYDEOPATHY  IMPAETIALLY  AP- 

PRECIATED.    With  Notes  illustrative  of  the  Influence  of  the  Mind  over  the  Body. 
Fourth  Edition.    Post  8vo.  cloth,  3s.  M. 


DR.  ROBERT    LEE,  F.R.S. 
r. 

A   TEEATISE  ON  THE   SPECULUM;   with  Three  Hundred  Cases. 
8vo.  cloth,  4s.  6i. 

CLINICAL  EEPOETS  OF  OYAEIAN  AND  UTEEINE  DIS- 

EASES,  with  Commentaries.    Foolscap  8vo.  cloth,  6s.  U. 

III. 

CLINICAL  MIDWIFEEY  :  comprising  the  Histories  of  545  Cases  of 
Difficult,  Preternatural,  and  Complicated  Labour,  with  Commentaries.  Second  Edition. 
Foolscap  8vo.  cloth,  5s.  ^ 

PRACTICAL   OBSEEYATIONS'  ON    DISEASES   OF   THE  ^ 

UTERUS.     With  coloured  Plates.    Two  Parts.    Imperial  4to.,  7s.  6rf.  each  Part. 

^  ^  J— ^ 
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i,                                                   MR.   LISTON,   F.R.S.                            -  ^ 

PRACTICAL  SURGERY.    Fourth  Edition.    8vo.  clotli,  22,9.  j 


MR.  H.  W.   LOBB,    L.S.A.,  M.R.C.S.E. 

ON  SOME  OF  THE  MORE  OBSCURE  FORMS  OF  NERVOUS 

AFFECTIONS,  THEIR  PATHOLOGY  AND  TREATMENT.  With  an 
Introduction  on  the  Physiology  of  Digestion  and  Assimilation,  and  the  Generation  and 
Distribution  of  Nerve  Force.  Bused  upon  Original  Microscopical  Observations.  With 
Engravings.    8vo.  cloth,  10s.  6d. 


LONDON    MEDICAL   SOCIETY    OF  OBSERVATION. 

WHAT  TO  OBSERYE  AT  THE  BED-SIDE,  AND  AFTER 

DEATH.    Published  by  Authority.    Second  Edition.    Foolscap  8vo.  cloth,  4s.  6d. 


MR.    M'CLELLAND,    F.L.S.,  F.G.S. 

SKETCH  OF  THE  MEDICAL  TOPOGRAPHY,  OR  CLIMATE 

AND  SOILS,  OF  BENGAL  AND  THE  N.  W.  PROVINCES.  Post  8vo. 
cloth,  4s.  6d. 

DR.   GEORGE    H.    B.   MACLEOD,   F.R.C.S.  (EDIN.) 

NOTES  ON  THE  SURGERY  OF  THE  CRIMEAN  WAR;  with 

REMARKS  on  GUN-SHOT  WOUNDS.    8vo.  cloth,  lOs.  6d. 

^  MR.  JOSEPH    MACLISE,  F.R.C.S. 

I  I. 

SURGICAL  ANATOMY,  a  Series  of  Dissections,  ilhistratiug  the  Prin- 
'  cipal  Regions  of  the  Human  Body. 

The  Second  Edition,  imperial  folio,  cloth,  £3.  12s.;  half-morocco,  £4.  4s. 


ON  DISLOCATIONS  AND  FRACTURES.     Tins  Work  is  Uniform 

with  the  Author's  «  Surgical  Anatomy;"  each  Fasciculus  contains  Four  beautifully 
executed  Lithographic  Drawings.    Imperial  folio,  cloth,  £2.  10s.;  half-morocco  £2.  Us. 


DR.    MCNICOLL,  M.R.C.P 

A  HAND-BOOK  FOR  SOUTHPORT,  MEDICAL  &  GENERAL  • 


DR.    MARCET,  F.R.S. 


ON  THE  COMPOSITION  OF'  FOOD,  AND  HOW  IT  7^ 

ADULTERATED  ;.ith  Practical  Directions  forUs'A.i;3^^^  ad^dotMs^L. 

ON   CHRONIC   ALCOHOLIC  "intoxication    01^  Arm 
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DR.  MARKHAM. 

DISEASES  OE  THE  HEAET :'  THEIE  PATHOLOGY,  DIAG- 
NOSIS, AND  TREATMENT.   Second  Edition.    Post  8vo.  cloth,  6s. 

SKODA  ON  auscultation"  AND  PEECUSSION.  Post  8vo. 

clotli,  6s. 


SIR  J.  RANALD    MARTIN,   K.C.B.,  F.R.S. 

INELUENCE  OF  TROPICAL  CLIMATES  IN  PEODUCING 

THE  ACUTE  ENDEMIC  DISEASES  OF  EUROPEANS;  including  Practical 
Observations  on  their  Chronic  Sequelas  under  the  Influences  of  the  Climate  of  Europe. 
Second  Edition,  much  enlarged.    8vo.  cloth,  20s. 


DR.  MILLINGEN. 

ON  THE  TREATMENT  AND  MANAGEMENT  OF  THE  IN- 

SANE;  with  Considerations  on  Public  and  Private  Lunatic  Asylums.  18mo.  cloth, 
4s,  6d. 

MR.  JOHN    L.    MILTON,  M.R.C.S. 

PEACTICAL   OBSEEYATIONS    ON    A   NEW   WAT  OF 

TREATING  GONORRHCEA.  "With  some  Remarks  on  the  Cure  of  Inveterate  Cases, 
8vo.  cloth,  5s. 

DR.   W.  J.    MOORE,  M.D. 

A  MANUAL  OF  THE  DISEASES  OF  INDIA.  Fcap,  8vo.  ciotb,  5.. 


DR.  MASSY, 

ON  THE  EXAMINATION  OF  EECEUITS;  intended  for  the  Use  of 
Young  Medical  Officers  on  Entering  the  Auoj,   8vo,  cloth,  5s. 


MR.    C.    F.    MAUNDER,  F.R.C.S. 

OPEEATIVE  SUEGEEY.    With  158  Engrayings.    Post  Syo.  6s. 


DR.  MAYNE. 

AN  EXPOSITOEY  LEXICON  OF  THE  TEEMS,  ANCIENT 

AND  MODERN,  IN  MEDICAL  AND  GENERAL  SCIENCE,  including  a  com-  ^ 
plete  MEDICAL  AND  MEDICO-LEGAL  VOCABULARY,  and  presenting  the  * 
correct  Pronunciation,  Derivation,  Definition,  and  Explanation  of  the  Names,  Analogues, 
Synonymes,  and  Phrases  (in  English,  Latin,  Greek,  French,  and  German,)  employed  in 
Science  and  connected  with  Medicine,  Complete  in  10  Parts,  price  5s.  each.  The  entire 
work,  cloth,  £2,  10s. 


THE  HU]\IAN  MIND  °IN  ITS^ '"eELATIONS  WITH  THE 

BRAIN  AND  NERVOUS  SYSTEM.    Post  8vo.  cloth,  4s.  Cti, 


^is^^  ^ 
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^  MR.   NUNNELEY,  F.R.C.S.E. 

I. 

j   ON  THE  ORGANS  OF  VISION:  their  anatomy  and  phy- 

1  BIOLOGY,    With  Plates,  8vo.  cloth,  15s. 

II. 

I   A  TREATISE  ON  THE  NATUEE,  CAUSES,  AND  TREATMENT 

'  OF  ERYSIPELAS.    Ovo.  cloth,  10s.  6d. 


MR.   LANGSTON  PARKER. 

THE  MODERN  TREATMENT  OE  SYPHILITIC  DISEASES, 

both  Primary  and  Secondiiry;  comprising  the  Treatment  of  Constitutional  and  Confirmed 
Syphilis,  by  a  safe  and  successful  Method.    Fourth  Edition,  8vo.  cloth,  10s. 


DR.    PARKES,  F.R.C.P. 

THE  URINE:  its  composition  in  health  and  disease, 

AND  UNDER  THE  ACTION  OF  REMEDIES.    8vo.  cloth,  12s. 


DR.  PARKIN. 

THE  CAUSATION  AND  PREVENTION  OF  DISEASE.  ^ 

8vo.  cloth,  5s. 


MR.  JAMES    PART,  F.R.C.S. 

THE  MEDICAL  AND  SURGICAL  POCKET  CASE  BOOK, 

for  the  Registration  of  important  Cases  in  Private  Practice,  and  to  assist  the  Student  of 
Hospital  Practice.    Second  Edition.    3s.  6d. 


DR.  THOMAS    B.  PEACOCK,  M.D. 

ON  THE  INFLUENZA,  OR  EPIDEMIC  CATARRHAL  FEYER 

OF  1847-8.    8vo.  cloth,  5s.  6<^. 


MR.   OLIVER    PEMBERTON,  M.R.C.S. 

OBSERYATIONS  ON  THE  HISTORY,  PATHOLOGY  AND 

TREATMENT  OF  CANCEROUS  DISEASES.  '  Part  I.- Mklanos  s  With 
coloured  Plates.    Royal  8vo.  cloth,  4s.  Gd.  ivxilanosis.     V\  ith 


DR.  PEREIRA,  F.R.S. 


SELECTA  E  PRiESCRIPTIS  :  with  a  Key,  containing  the  Prescriptions 
m  an  Unabbreviated  Form,  and  a  Literal  TranslaL.    Tlurteelhldiir  ^-2^ 


cloth,  5s. ^'  translation.    Thirteenth  Edition.  •24mo. 
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DR.  PICKFORD. 


HYGIENE;  or,  Health  as  Depending  upon  the  Conditions  of  the  Atmo- 
sphere, Food  and  Drinks,  Motion  and  Rest,  Sleep  and  Wakefulness,  Secretions, 
J^xcretions,  and  Retentions,  Mental  Emotions,  Clothing,  Bathing,  &c.  Vol.  I.  8vo. 
cloth,  9s. 


MR.  PIRRIE,  F.R.S.E. 

THE  PEINCIPLES  AND  PRACTICE  OF  SURGERY.  With 

numerous  Engravings  on  Wood.    Second  Edition.    8vo.  cloth,  24s. 

PHARMACOPEIA  COLLEGE  REGALIS  MEDICORIJM  LON- 

DINENSIS.    8vo.  cloth,  9s.;  or  24mo.  5s. 
Imprimatur. 

Hie  liber,  cui  titulus,  Pharmacopceia  Collegii  Regalis  Medicorum  Londinensis. 
Datura  ex  ^Edibus  Collegii  in  comitiis  censoriis,  Novembiis  Mensis  14'°  1850. 

Johannes  Atrton  Paris.  PrcBses. 


PROFESSORS    PLATTNER    Sc  MUSPRATT- 

THE  USE  OF  THE  BLOWPIPE  IN  THE  EXAMINATION  OF 

MINERALS,  ORES,  AND  OTHER  METALLIC  COMBINATIONS.  Illustrated 
by  numerous  Engravings  on  Wood.    Third  Edition.    8vo.  cloth,  10s.  &d. 


DR.  HENRY   PRATT,  M.D.,  M.R.C.P. 

THE  GENEALOGY  OF  CREATION,  newlj  Translated  from  the 
Unpointed  Hebrew  Text  of  the  Book  of  Genesis,  showing  the  General  Scientific  Accuracy 
of  the  Cosmogony  of  Moses  and  the  Philosophy  of  Creation.    8vo.  cloth,  14s. 


THE  PRESCRIBER'S  PHARMACOPCEIA ;  containing  all  the  Mcdi- 

cines  in  the  London  Pharmacopoeia,  arranged  in  Classes  according  to  their  Action,  with 
their  Composition  and  Doses.  By  a  Practising  Physician.  Fourth  Edition,  32mo. 
cloth,  2s.  6flf.;  roan  tuck  (for  the  pocket),  .3s.  6rf. 


DR.  JOHN    ROWLISON  PRETTY. 

AIDS  DURING  LABOUR,  including  the  Administration  of  Chloroform, 
the  Management  of  Placenta  and  Post-partum  Haemorrhage.    Fcap.  8vo.  cloth,  4s.  6rf. 


MR.   LAKE  PRICE. 

PHOTOGRAPHIC  MANIPULATION:  Treating  of  the  Practice  of 
the  Art,  and  its  various  appliances  to  Nature.  With  Fifty  Engravings  on  Wood.  Post 
8vo.  cloth,  Cs.  Gd. 


DR.  PRIESTLEY. 

LECTURES  ON  THE  DEVELOPMENT  OF  THE  GRAVID 

UTERUS.    8vo.  cloth,  .-is.  G<1. 
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MR.    P.    C.    PRICE,  F.R.C.S.E. 

*  SCEOFTJLOUS  DISEASES  OF  THE  EXTERNAL  LYMPHATIC 

GLANDS:  their  Nature,  Variety,  and  Treatment;  with  Remarks  on  the  Management 
of  Scrofulous  Ulcerations,  Scars,  and  Cicatrices.    Post  8vo.  cloth,  3s.  6d. 


DR.   RADCLIFFE,   F.R.C.P.  LOND. 

ON  EPILEPTIC  AND  OTHER  CONYULSIVE  AFFECTIONS 

OF  THE  NERVOUS  SYSTEM.    Third  Edition.    Post  8vo.  cloth,  7s.  6d. 


MR.    R  A  I  N  E  Y. 

ON  THE  MODE  OF  FORMATION  OF  SHELLS  OF  ANIMALS, 

OF  BONE,  AND  OF  SEVERAL  OTHER  STRUCTURES,  by  a  Process  of 
Molecular  Coalescence,  Demonstrable  in  certain  Artificially-formed  Products.  Fcap.  8vo. 
cloth,  4s.  6d. 


DR.  F.   H.  RAMSBOTHAM. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 

CINE  AND  SURGERY.  Illustrated  with  One  Hundred  and  Twenty  Plates  on  Steel 
and  Wood;  forming  one  thick  handsome  volume.    Fourth  Edition.    8vo.  cloth,  22s. 


DR.  RAMSBOTHAM. 

PRACTICAL  OBSERYATIONS  ON  MIDWIFERY,  with  a  Selection 

of  Cases.    Second  Edition.    8vo.  cloth,  1 2s. 


DR.    DU    BOIS  REYMOND. 

ANIMAL  ELECTRICITY;    Edited  by  H.  Bence  Jones,  M.D.,  F.R.S. 

With  Fifty  Engravings  on  Wood.    Foolscap  8vo.  cloth,  6s. 


DR.   REYNOLDS,    M.D.,  LOND. 

EPILEPSY:  ITS  SYMPTOMS,  TREATMENT,  AND  RELATION 

TO  OTHER  CHRONIC  CONVULSIVE  DISEASES.    8vo.  cloth,  lOs. 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL 

CORD,  AND  THEIR  APPENDAGES.    «vo.  cloth,  8s. 


i 


DR.  B.  W.  RICHARDSON. 


ON  THE  CAUSE  OF  THE  COAGULATION  OF  THE  BLOOD 

SyTclott  16s''''''''  *^''°''"'  ^'""^  Appendix". 
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THE  ASCLEPIAD.  Vol.  I.,  Cliaical  Essays.  8vo.  cloth,  Gs.  Gd. 
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MR..  WILLIAM  ROBERTS 

AN  ESSAY  ON  WASTING  PALSY;  being  a  Systematic  Treatise  on 
the  Disease  hitherto  described  as  ATROPHIE  MUSCULAIRE  PROGRESSIVE 
With  Four  Plates.    8vo.  cloth,  7s.  6d. 

DR.  W.    H.  ROBERTSON. 

THE  NATTJEE  AND  TREATMENT  OF  GOUT. 

8vo.  cloth,  10s.  6d. 

A  TREATISE  ON  DIET  AND  REGIMEN. 

Fourth  Edition.    2  vols,  post  8vo.  cloth,  12s. 
DR.  ROUTH. 

INFANT  FEEDING,  AND  ITS  INFLDENCES  ON  LIFE; 

Or,  the  Causes  and  Prevention  of  Infant  Mortality.    Fcap.  8vo.  cloth,  5s. 

DR.  ROWE. 

NERYOUS    DISEASES,    LIYER    AND    STOMACH  COM- 

plaints,  low  SPIRITS,  INDIGESTION,  GOUT,  ASTHMA,  AND  DIS- 
ORDERS PRODUCED  BY  TROPICAL  CLIMATES.  With  Cases,  Sixteenth 
Edition.    Fcap.  8vo.  2s.  6d. 


DR.  ROYLE,  F.R.S. 

A  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 

With  numerous  Engravings  on  Wood.    Third  Edition.    Fcap.  8vo.  cloth,  12s.  6c?. 


MR.   RUMSEY,  F.R.C.S. 

ESSAYS  ON  STATE  MEDICINE.  8vo.  doth,  lo^.  e^f. 

DR.   SALTER,  F.R.S. 

ON  ASTHMA ;  its  Pathology,  Causes,  Consequences,  and  Treatment. 

8vo.  cloth,  10s. 


MR,  SAVORY. 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE,  AND  COMPA- 

NION  TO  THE  MEDICINE  CHEST  ;  comprising  Plain  Directions  for  the  Emploj'- 
ment  of  Medicines,  with  their  Properties  and  Doses,  and  Brief  Descriptions  of  the 
Symptoms  and  Treatment  of  Diseases,  and  of  the  Disorders  incidental  to  Infants  and 
Children,  with  a  Selection  of  the  most  efficacious  Prescriptions.  Intended  as  a  Source 
of  Easy  Reference  for  Clergymen,  and  for  Families  residing  at  a  Distance  from  Profes- 
sional Assistance,    Fifth  Edition,    12mo,  cloth,  5s, 


DR.  SCHACHT. 

THE  MICROSCOPE,  AND  ITS  APPLICATION  TO  YEGETABLE 

ANATOMY  AND  PHYSIOLOGY,  Edited  by  Frederick  Currey,  M,A,  Fcap. 
8vo.  cloth,  6s. 

DR.  SCORESBY-JACKSON,  M.D.,  F.R.S.E. 

MEDICAL  CLIMATOLOGY  ;  or,  a  Topogi-aphical  and  Meteorological 
Description  of  the  Localities  resorted  to  in  Winter  and  Summer  by  InviiHds  of  TOrious 
classes  both  at  Home  and  Abroad.    With  nn  Isothermal  Chjirt.    Post  8vo.  cloth,  12s. 
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DR.  SEMPLE. 

ON  COUGH  :   its  Causes,  Varieties,  and  Treatment.    With  some  practical 
Remarks  on  the  Use  of  the  Stethoscope  as  an  aid  to  Diagnosis.    Post  8vo.  cloth,  4s.  6d. 


DR.  SEYMOUR. 

ILLUSTRATIONS  OF  SOME 'oF  THE  PRINCIPAL  PIS- 

EASES  OF  THE  OVARIA:  their  Symptoms  and  Treatment;  to  which  are  prefixed 
Observations  on  the  Structure  and  Functions  of  those  parts  in  the  Human  Being  and  in 
Animals.    With  14  folio  plates,  12s. 

THE  NATURE  ANP  TREATMENT  OF  PROPST;  considered 

especially  in  reference  to  the  Diseases  of  the  Internal  Organs  of  the  Body,  which  most 
commonly  produce  it.    8vo.  5s. 

MR.   SHAW,  M.R.C.S. 

THE  MEPICAL  REMEMBRANCER;  OE,  BOOK  OF  EMER- 

GENGIES  :  in  which  are  concisely  pointed  out  the  Immediate  Remedies  to  be  adopted 
in  the  First  Moments  of  Danger  from  Poisoning,  Apoplexy,  Burns,  and  other 
Accidents;  with  the  Tests  for  the  Principal  Poisons,  and  other  useful  Information. 
Fourth  Edition.  Edited,  with  Additions,  by  Jonathan  Hutchinson,  M.R.C.S.  .52mo. 
cloth,  2s.  6d. 
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DR.   SIBSON,  F.R.S. 

MEDICAL  ANATOMY.    With  coloured  Plates.    Imperial  folio.  Fasci- 

culi  I.  to  VI.    5s.  each. 


DR.   E.    H.  SIEVEKING. 

ON  EPILEPSY  AND  EPILEPTIFORM   SEIZURES:  their 

Causes,  Pathology,  and  Treatment.    Second  Edition.    Post  8vo.  cloth,  10s.  6d. 


MR.     SINCLAIR    AND    DR.  JOHNSTON 

PRACTICAL  MIDWIFERY  :  Comprising  an  Account  of  13,748  Deli- 
IZ'cMh'ur'^'^  ^""^^^  ^  P^'^^-i     Seven  Years. 


MR.   ALFRED    SMEE,  FRS 

GENERAL  DEBILITY  AND  DEFECTIYE  NUTRITION  •  their 

Causes,  Consequences,  and  Treatment.    Fcap.  8vo.  cloth,  3s.  6d.  ' 


^^pSnLS^^!^  '•  ^"^^^^^^^  from  the  more  Important  and 

SiSL         X^^^^  "  '"^^  ""Sinai  Work.    With  Anatomical  Ld  Practical 

MR.  HENRY  SMITH,  F.R.C.S. 

ON  STEICTTJRE  OF  THE  UKETHRA.  s™.  „,„tt,  7.  e,. 
HfMpKEHOIDS  AND  PROLAPSUS  OF  THE  REOTIUf  • 
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DR.  W.  TYLER  SMITH. 
I. 

A  MANUAL  OF  OBSTETEICS.  THEORETICAL  AND  PEAC- 

TICAL.    Illustrated  with  186  Engravings.    Fcap.  8vo.  cloth,  12s.  6rf, 

THE  PATHOLOGY  AND  TREATMENT  OE  LEUCOERHCEA. 

With  Engravings  on  Wood.    8vo.  cloth,  7s. 


DR.  SNOW. 

ON  CHLOROEORM  AND  OTHER  ANiESTHETICS :  their 

ACTION  AND  ADMINISTRATION.  Edited,  with  a  Memoir  of  the  Author,  by 
Benjamin  W.  Richardson,  M.D,    8vo.  cloth,  10s.  M. 

DR.  STANHOPE   TEMPLEMAN  SPEER. 

PATHOLOGICAL  CHEMISTRY,  IN  ITS  APPLICATION  TO 

THE  PRACTICE  OF  MEDICINE.  Translated  from  the  French  of  MM.  Becquerel 
and  RoDiEK.    8vo.  cloth,  reduced  to  8s. 


dr.  steggall. 

students'  books  for  examtkation. 
I. 

A  MEDICAL  MANUAL  FUR  APOTHECAEIES'  HALL  AND  OTHER  MEDICAL 

BOARDS,    Twelfth  Edition.   12mo.  cloth,  10s. 

II. 

A  MANUAL  FOR  THE  COLLEGE  OE  SURGEONS ;  intended  for  the  Use 

of  Candidates  for  Examination  and  Practitioners.    Second  Edition.    12mo.  cloth,  10s. 

III. 

GREGORY'S  CONSPECTUS  MEDICINE  THEORETICii;.  The  First  Pai-t,  con- 
taining the  Original  Text,  with  an  Ordo  Verborum,  and  Literal  Translation.  ]2mo. 
cloth,  10s. 

IV. 

THE  FIRST  FOUR  BOOKS  OF  CELSUS;  containing  the  Text,  Ordo  Verb- 
orum, and  Translation.    Second  Edition.    12rao.  cloth,  8s, 


FIRST  LINES  FOR  CHEMISTS  AND  DRUGGISTS  PREPARmG  FOR  Ex- 
amination AT  THE  PHARMACEUTICAL  SOCIETY.  Second  Edition. 
18mo.  cloth,  3s.  M. 


MR.   STOWE,  M.R.C.S. 

I    A   TOXICOLOGICAL  CHART,  exhibiting  at  one  view  the  Symptoms,  % 

Treatment,  and  Mode  of  Detecting  the  various  Poisons,  Mineral,  Vegetable,  and  Animal.  ^ 

To  which  are  added,  concise  Directions  for  the  Treatment  of  Suspended  Animation.  \ 

Eleventh  Edition.    On  Sheet,  2s.;  mounted  on  Roller,  5s.  ^ 
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DR.  SWAYNE. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS 

COMMENCING  MIDWIFERY  PRACTICE.  With  Engravings  on  Wood.  Second 
Edition.    Fcap.  8vo.  cloth,  3s.  6d. 

MR.  TAMPLIN,  F.R.C.S.E. 

LATERAL  CURYATURE  OF  THE  SPINE:  its  Causes,  Nature,  and 

Treatment.    8vo.  cloth,  4s. 

DR.  ALEXANDER   TAYLOR,  F.R.S.E. 

THE  CLIMATE  OF  PAU;  Avith  a  Description  of  the  Watering  Places 
of  the  Pyrenees,  and  of  the  Virtues  of  their  respective  Mineral  Sources  in  Disease.  Third 
Edition.    Post  8vo.  cloth,  7s. 

DR.  ALFRED    S.   TAYLOR,  F.R.S. 

A  MANUAL  OF  MEDICAL  JURISPRUDENCE.  Seventh  Edition. 

Fcap.  8vo.  cloth,  I2s.  6d. 

ir. 

ON  POISONS,  in  relation  to  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Second  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 


MR,  TEALE. 

ON  AMPUTATION  BY  A  LONG  AND  A  SHORT  RECTAN- 

GULAR   FLAP.    With  Engravings  on  Wood.    8vo.  cloth,  5s. 


DR.  THEOPHILUS  THOMPSON,  F.R.S. 


I. 


CLINICAL  LECTURES  ON  PULMONARY  CONSUIiIPTION. 

With  Plates.    8vo.  cloth,  7s.  6d. 


II. 


LETTSOMIAN  LECTURES  ON  PULMONARY  CONSUMPTION ; 

with  Remarks  on  Microscopical  Indications,  and  on  Cocoa-nut  Oil.    Post  8vo.,  2s.  6d. 


DR.  THOMAS. 


THE  MODERN  PRACTICE  OF  PHYSIC ;  exhibiting  the  Symp- 

toms.  Causes,  Morbid  Appearances,  and  Treatment  of  the  Diseases  of  all  Climates. 
Jileventh  Ji^dition.    Revised  by  Algernon  Frampton,  M.D.    2  vols.  8vo.  cloth,  28s. 


MR.   HENRY  THOMPSON,  F.R.C.S. 


2^  ™  URETHRA;  its  Pathology  and  Treatment. 

The  Jacksonian  Prize  Essay  for  1852.   With  Plates.    Second  Edition.   8vo.  cloth,  10s. 

THE  DISEASES  OF  THE  PROSTATE;  their  Pathology  and  Treat- 

Srcl'oth,  S  ^  "-'^  Essay  for  1860.    With  Plates.    Second  Edition. 
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DR.  TILT. 


ON  DISEASES   OF   WOMEN  AND  OYAEIAN  INFLAM- 

MATION  IN  RELATION  TO  MORBID  MENSTRUATION  STERn  TTY 
PELVIC  TUMOURS,  AND  AFFECTIONS  OF  THE  WDMB  '  SelnfEdSon! 


8vo.  cloth,  9s. 

II. 


THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISEASE-  a 

Practical  Treatise  on  the  Nervous  and  other  Afifections  incidental  to  Women  at  the  Decline 
of  Life.    Second  Edition.    8vo.  cloth,  6s. 


DR.  THUDICHUM. 


A  TREATISE  ON  THE  PATHOLOGY  OF  THE  TJRINE 

Including  a  complete  Guide  to  its  Analysis.    With  Plates,  8vo.  cloth,  14s.  ' 


DR.    GODWIN  TIMMS. 

CONSUMPTION:  its  True  Nature  and  Successful  Treatment.  Crown 
8vo.  cloth,  10s. 


DR.  ROBERT  B.  TODD,  F.R.S. 
I. 


f  CLINICAL  LECTURES  ON  THE  PRACTICE  OF  MEDICINE.  ' 

New  Edition,  in  one  Volume,  Edited  by  Dr.  Beale,  Svo.  cloth,  I8s. 

CERTAIN  DISEASES  OF  THE  URINARY  ORGANS,  AND  I 

ON  DROPSIES.    Fcap.  8vo.  cloth,  6s.  -h 


MR.   TOMES,  F.R.S. 

A  MANUAL  OF  DENTAL  SURGERY.  With  208  Engi-avings  on 

Wood.    Fcap.  8vo.  cloth,  12s.  Qd. 

MR.  JOSEPH  TOYNBEE,  F.R.S.,  F.R.C.S. 

THE  DISEASES  OF  THE  EAR:  THEIR  NATURE,  DIAG- 

NOSIS,  AND  TREATMENT.  Illustrated  with  numerous  Engravings  on  Wood. 
Bvo.  cloth,  15s. 

DR.  TURNBULL. 

AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION, 

ITS  PREVENTION,  AND  THE  PROGRESS  OF  IMPROVEMENT  IN  THE 
TREATMENT.    Third  Edition.    8vo.  cloth,  6s. 

A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION;  and  on  the  Causes  and  Treatment  of  Indigestion,  &c.  8vo. 
cloth,  6s. 
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YESTIGES  OF  THE  NATURAL  HISTORY  OF  CREATION 

Eleventh  Edition.    Illustrated  with  106  Engravings  on  Wood.    8vo.  cloth,  7s.  6rf. 

BY  THE  SAME  AUTHOR. 

EXPLANATIONS:  A  SEQUEL  TO  "YESTIGES." 

Second  Edition.    Post  8vo.  cloth,  5s. 
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DR.  UNDERWOOD. 

TREATISE  ON  THE  DISEASES  OF  CHILDREN.  Tenth  Edition, 

with  Additions  and  Corrections  by  Henry  Davies,  M.D.    8vo.  cloth,  15s. 


DR.  UNQER. 


BOTANICAL  LETTERS.     Translated  by  Dr.  B.  Paul.  Numerous 

Woodcuts.    Post  8vo.,  2s.  6d. 

MR.  WADE,  F.R.C.S. 

STRICTURE  OF  THE  URETHRA,  ITS  COMPLICATIONS 

AND  EFFECTS;  a  Practical  Treatise  on  the  Nature  and  Treatment  of  those 
Affections.    Fourth  Edition.    8vo.  cloth,  7s.  6d. 

DR.  WALLER. 

ELEMENTS  OF  PRACTICAL  MIDWIFERY;  or,  Companion  to 

the  Lying-in  Room.    Fourth  Edition,  with  Plates.    Fcap.  cloth,  4s.  6d. 


MR.  HAYNES    WALTON,  F.R.C.S.  ' 

f    SURGICAL   DISEASES    OF    THE    EYE.     With"  Engravings  on  f 

Wood.    Second  Edition.    Bvo.  cloth,  14s.  i 


DR.  WATERS,  M.R.O.P. 

THE  ANATOMY  OF  THE  HUMAN  LUNG.  The  Prize  Essay 
to  which  the  Fothergillian  Gold  Medal  was  awarded  by  the  Medical  Society  of  London. 
Post  8vo.  cloth,  6s.  6d. 

DR.  EBEN.   WATSON,  A.M. 

ON  THE  TOPICAL  MEDICATION  OF  THE  LARYNX  IN 

CERTAIN  DISEASES  OF  THE  RESPIRATORY  AND  VOCAL  ORGANS. 
8vo.  cloth,  5s. 


DR.   ALLAN    WEBB,  F.R.C.S.L. 

THE  SURGEON'S  READY  RULES  FOR  OPERATIONS  IN 

SURGERY.    Royal  Bvo.  cloth,  10s.  6d. 


DR.  WEBER. 

A  CLINICAL  HAND-BOOK  OF  AUSCULTATION  AND  PER- 

CUSSION.    Translated  by  John  Cockle,  M.D.  5s. 


MR.   T.   SPENCER    WELLS,  F.R.C.S. 

PRACTICAL  OBSERYATIONS  ON  GOUT  AND  ITS  COMPLI- 

CATIONS,  and  on  the  Treatment  of  Joints  Stiffened  by  Gouty  Deposits.  Foolscap  8vo, 
cloth,  5s. 

f   SCALE  OF  MEDICINES  WITH  WHICH  MERCHANT  YES-  ! 

SELS  ARE  TO  BE  FURNISHED,  by  command  of  the  Privy  Council  for  Trade; 
With  Observations  on  the  Means  of  Preserving  the  Health  of  Seamen,  &c.  &c.' 
Seventh  Thousand.    Fcap.  8vo.  cloth,  3s.  6(/. 
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